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** And God said, Let there be Lights in the firmament of the 
'* heaven tp divide |ke day from the. night ; and let them be for Sigrug 
<^ and for Seastms^ and fos Day*, and for Temrs» And God said, Be- 
** hold, I hxvi given you every Herb bearing seed, which is upon 
'* the face of all. the eal-th. and every Tree^ in the which is the fruit 
•* of a tree yieldijig seed.*^ 

Genesis, Chap. L v. 14, 29. 
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CONSIDERATIONS. 



« Erer learn 

« Quick aether's motion : oft the scene is tum'd ; 

*< Now the blue vault, and now the murky doud, 

* Hail, rain, or radiance.** 

Dtek* 



Sect. 1. 

JVIeTEOROLOGY, or the principles on which 
the properties of the atmosphere are unfolded 
and taught, is exalted into a science, and stands 
high in the scale of genuine philosophy. So it 
ought; since it certainly is applicable to useful pur- 
poses in life, the test by which the value of every 

I branch of science should be tried. It is a branch 

indeed, which furnishes objects of the most inte- 
resting reflection, whether we consider it in res- 

b pect to utility, or to the curious and sublime spec* 

tacles with which it abounds. 

By the temperament of that great, agent of nature, 
the atmosphere, the traveller endeavours to regu- 

K^ late his motions^ and the farmer bis labour ; by it 

B are 
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are modified health and disease; by it plenty, or 
famine, is dispensed; and by it, millions are fur- 
nished with the niost es^ntial treasures, th^ prime 
necessaries of life. Meteorology is the purest science 
of nature ; it is the observation of the phenomena, 
with which we are surroimded ; it is the contempla- 
tion of the agency of the elements, — an agency, 
which performs all the wonders in the theatre of 
creation ; an agency, by which the grand system of 
the world is supported and preserved.* 

This branch of physical knowledge, it is true, 
does not enable us to alter the spontaneous course 
of nature, except in a few cases, such as ther alte- 
ration of temperature, by promoting or checking 
vegetation, draining morasses, &c. but, were it 
brought to that degree of perfection which appears, 
possible, it would, like astronomy, empower us at 
least to foresee those changes we could not prevent. 
And, in candour, it is wrong hastily to set bouads 

to 

• Joncs*s Physiological Disquisitions, Dis. IX. p. 552. Mflb on 
the Weather. Adams on the Barometer. The invention of this in- 
strument has been productive of many and important advantages 
to society. Along with the devclopement of the more secret and 
intimate qualities of the invisible fluid, the Atmosphere^ the investi- 
gation of its more general and obvious qualities, its gravitation, 
density, and elasticity, by means of the barometer, brought about 
the greatest improvements in mechanics, astronomy, and conse- 
quently in navigation. It was the barometer which first suggested 
the invention of the air-pump^ and thus paved the way for the 
numerous discoveries, to which this latter machine gave birth. 
Kirwan, Trans. R. I. A, VoL II. Science, p. 43. To this distinguished 
philosopher, who has done so much towards unfolding the proper- 
ties and explaining the laws of the atmosphere, science, society, and 
his 'country arc largely indebted. 
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to the progress, Tfrhich they, who make the works 
of nature their study, may be competent to achieve 
in tracing the causes, which produce the alterations 
in the weather, as well aa in foreseeing the suct 
cessions of its changes*^ 

111 founded predictions, and astrological conceits^ 
may have raised unjust prejudices against a pro- 
fessed attention to the- changes in the weather; but 
these prepossessions seem to be wearing out, and 
in due time will be expunged by the diffusion of 
sensible and scientific principles on the subject; 
Granting, for a moment, that meteoric inquirieii 
are rather fanciful than solid, even in this point of 
view, like the labours of alchymy, they may be 
productive of considerable advantages, by suggest- 
ing, new ideas and experiments, for doing which 
the various and extensive nature of such pursuits is 
well calculated. Astrology too, like alchymical 
operations, might sometimes furnish facts, which 
ought not to be despised, if reconcileable with phy- 
sical laws, as observed by Lord Bacon, who sifted 
every thing closely, and judiciously separated the 
flour froiri the bran.f ' 

With every branch of natural history the doc- 
trine of the air is intimately connected, but with 
none more closely, perhaps, than with botany and 
agriculture. Our present imperfect knowledge of 
B 2 the 

* Kirwan on Latitudes, Preface, p. V. 

t Mils on the Weather, Preface, p. VL Bacon dc Diktat, ct 
Augment. Scicnt, Ub.lll. Cbap. IV. 
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the physiology of living vegetables obliges us to 
have recourse to every help within our reach ; and^ 
growing plants being so immediately connected with 
the modifications of the atmosphere, meteorology is 
a source, from which much useful information may 
be acquired.* 

Sect. 2. 

The vegetable economy is a curious and intricate 
subject, respecting which much still remains to be as- 
certained. Concerning the anatomy of plants, natu- 
ralists are very deficient ; and of course they will be 
proportionably incomplete in explaining their func* 
tions. The most satisfactory system, that I have 
met with, on the structure of vegetables is one lately 
proposed by M. Mirbel, who seems to take several 
bints from Fordyce, Darwin, and other philosophers. 
He contends, that there are not any true fibres to be 
fqund in vegetables, the filaments, to which that ap- 
pellation has been assigned, being nothing but mem- 
branes, detached in small longitudinal slips. The 
membraneous texture, though closely coherent in all 
its parts, forms two species of different organs, viz. 
the cellular texture and the tubulous texture. The 
cellular texture consists of a membrane, in the dupli- 
cature of which are hid interstices, contiguous to one 
another, wljich when not compressed have an hexago- 
nal figure, but by any pressure from either side they 

receive 

♦ Tcmplcton, Trans. lU I. A. VoL VIII. p. X13. 
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receive the form of a parallelogram. The membranei 
of these cells are perforated with small pores^ 
through which th^ juices are to pass. The exterior Adp 
of these cells is formed by the epidermis or scarfs 
skin, which, thus considered, is not to be taken for a 
particular membrane. The cellular texture occun 
in the fleshy parts of plants, in the succulent fruits, 
Ae barkj the embryo, &c. 

The tubulous texture comprise^ two kinds of tubes^ 
the large ones and the small oi\es. The large tubes are 
found in the cellular texture, and opcupy the centre of 
the ligneous part in the single seed-leaves, and are 
sometimes spread without order in the wood of tho 
double cotyledons; sometimes, however, they are 
distributed in regular groupes, and arranged in con* 
centrical zones ; they are not discovered in fungusseSf 
lichens, and fucusses. He distinguishes four spe- 
ciei« of large tubes, 1. The simple tahes^ whbse sides 
are without pores ; they contain the succi proprii or 
peculiar sap of plants, and are particularly numerous 
in the bark. 2. The porous tubes. Their sides ar^ 
perforated like a sieve with many pores, which are 
arranged in regular and parallel rows ; their us^ seems 
to be the same as in the first tuhes^ 2. What he de- 
nominates /o/^^ trachcip or wind-pipes, which are 
tubes transversely intersected with parallel openings 
or porous tubes, wherein the pores are larger than in, 
the preceding species : they are mostly found in 
wood that is not very hard. 4. The trachyte or trup 
wind-pipes. These are tubes compose4 of threads or 

iilaments^ 
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filaments, M-hich are turned in spiral Iine6 from ihe 
right to the left. They are observed in all the soft 
parts of vegetables. The tracheae of the great flow- 
ering rush or water-gladiole, (butomus umbellatus), 
tPhen unfolded, do not contract again. The distinc- 
tion of these four species of tubes, however, is by no 
means so exact as not to admit of exception ; thus 
the butomus offers, in the same tubes, the pores of 
^be porous tubes, tbe openings of the false trachea, 
and the spiral windings of the true trachea. These 
tubes the author distinguishes by the name of mixed 
tubes. 

The small tubes are composed of cells united with 
one atiother, which are closed at their extremities ; 
Iheir walls or partitions are frequently provided with 
pores ; in the embryo they are not yet evolved ; 
they may be observed in some lichens. Placed round 
tlie large tubes, they make the ligneous filaments in 
ttie single seed-leaves (monocotyledons) ; and in the 
double seed leaves (dicotyledons), being arranged 
round the marrow and the large tubes, they compose 
the ligneous strata ; they frequently fill and obstrdet 
the large tubes. 

He gives the name of lacume to regular and sym- 
metrical interstices, which are formed in the inte- 
rior of vegetables by the division of the membranes, 
a phenomenon which is particularly observed in 
'plants of a lax texture. In the horse-tail (equise- 
"tuiii), they are remar-kably regular; one being targ- 
et than the ffest,' forms a duct in the centre of the 
' •* ■ stalks. 



ftalk^y whil^ twp rows of soaall ones surrouncl t^p 
ceotr^l tubse; in th^ leaves of th^ single cotyl^don^ 
the lacunp^ ^xp intersected w^jtb partit|0U3 visible {^ 
tb($ n^ked ey^^ c.oo^isting of cellular aul^tanc^ 
Th^S^ j9ieai})i:4Pacepus orgaiis m^y }>e .a J^ipd i^ 
fgilipulQ$^ y^p^ls epdiqg in t^qs^ i^^ns^ or inpmlM> 
it i? bgliftwd, tb^t ffpni tb^^ feciwe th# l^Tg^ tjilw 
prigiijaf^. 

Tbough ghfnds ,ar^ n^t pf»rc^ty?ile in y^g^bli?^ 
JVA. Mirbql thinks t\^i^% thpy may b^ spppps^ tp ^ii;i# 
ip the pQfspabf^ne^i as {^»{> is sQp^ei:^^ and elabor^^ 
in them. It is ioot improbabilo, Im §ays, tlvatth^ d?^ 
dsb wreaths, whiph surrojund tiije ppr«s aod tb(? firigQCH 
of die large tubes, are of ji glaiidioJlou^ uaturp. Tbf 
pores are ^naU openixigs in' the oifeqibr^n^, of 
:irhich three species Q9ay be di^ingiuisb^ :--«-i . Th^ 
.insensibk pores, whijcb Qai^upt be ]?^rceived, ibut 
seem tolbe the organs of the ji;CV3e.n3ible transpiratipfi. 
2. The elongatcfl pcwres, or tljp organs de^ribed bj^ 
th^ pame of cortipal ppjras^ eap}^ pf wbiph «corres* 
ppqds to a cell ; thpy s^rye for tfap jkrapspiration aofi 
absorption of fluids; their sps^t ifs the puticfc of H^ 
berbaceous part. 3. The ght^uims ppri^; th^se 
are openings surrounded with opacous irregular 
wreatlis; tbey opcupy the ipteripr^ a^d sometim e 
ibe exterior parts of plants. They are either very 
minute, or larger, in which latter case they seem 
. to )%& formed by tbe UQiou of the smaller ones,. 

All parts of vegetables, he beli^es, are originalfy 
.QQJUjpUa^inpu^; $JiVls the embryo is^ ^t first aigbty 
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nothing but a mucilage, very similar to the white 
of ^n egg. This mucilage is remaining at the 
interior bark (alburnum), called by some sap- 
wood, and at the medulla or marrow in the double 
seed leaves, also placed round the woody filaments 
in the single seed leaves. From this mucilage, the 
cellular as well as the tubulous texture seem to have 
birth. He observes, that the embryo adheres to 
the tnother plant by means of an umbilical cord, 
which has a peculiar construction. In this manner, 
Wirbel endeavours to explain the vegetable orga- 
-nization ; but he, at die same time, remarks how 
'COtnparatively inconsiderable is the progress hitherto 
made in the knowledge of the anatomy of plants.^ 
The seed is a deciduous part of a vegetable, 
containing the rudiments of a new plant. It con- 
sists of the hearty seed-lobes, eye, and seed-coat. 
The heart or corculum, called also embryo, is that 
part, which is the future plant in miniature, aiid 
consists of a radicle or descending portion, and a 
plumule or ascending portion. The seed-lobes, 
named also cotyledons, are one, two, or three masses 
of farinaceous matter, and are the perishable part 
of a Ncecl, designed to afford nourishment to tl^e 
young plant, when it first begins to expand. A 

bean, 

* I'hii ii an extract from a memoir presented to the National 

Initituic of France about two yeari a^. With respect to the tubw 

md cclli rcprcicnted by Mirbel, they arc me9tioiied by Fordyce, 

emciilu of Agriculture, Part III. p. 7* — 3» 1789. The tradhca, 

'*i, umbilical vessels, medulla, &c. are treated of by DarwiD, 

^ft, from Sect. I. to VIII. 
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bean, deprived of its skin, fud divided into two, 
shews the seed-lobes. The eye is the external scar, 
upon a seed, by which it was fixed to the seed- 
vessel ; it is very remarkable in a bean. The seed« 
coat i^ the proper coat of the seed, which falls off. 
spontaneously. The embryo lies in a dormant state, 
that is, lives, but not exerting its life until, it. 
be put into proper circumstances for the exercise 
of its functions. When the seed is adequately, situ- 
ated for growing, the farinaceous or mealy sub- 
stance in the cotyledons is converted into sugar, the 
embryo swells, and the radicle pushes forward, till 
it get through the seed-coat, after which it desqendt 
perpendicularly, until it branch out into iU>res« 

When the radicle has gotten into the earth, the 
plumule rises upward ; sometimes bringing with it 
the cotyledons, which are in certain cases convert- 
ed into seed-leaves. During this time, the plant 
is nourished principally by the cotyledons; for if 
the root be destroyed, the plumule will rise up, 
and when it gets above ground, and its leaves 
spread, fresh roots will be thrown out. . 

If a plant be cut off' below the cotyledons, it will 
hardly ever push out fresh leaves, but rots and is 
lostf on the other hand, if it be cut off above the 
cotyledons, it generally shoots afresh, and conti- 
nues to grow ; therefore, if plants, whose cotyle- 
dons come above ground, as turnips, hie cut or ate 
to the ground by any animal, they decay; but if 
those, whose cotyledons remain below ground, the 



grasses, for example, be eot, tbey will spring fortb 
anew.^ 

All plants, according to the Linnxan system, have 
maJe and female organs of generation. The former 
organ is called stamen or chive; the latter, piitil or 
pomtaL The stamen consists of di filament or stalky 
an apex or anther y and the pollen^ dust or farina 
proceeding from the anther. The pistil is compo- 
sed of a germ or seed-bud at the bottom, a sfyie or 
stalk, and a stigma or summit. The plant is placed 
ki a class according to the number of its male parts, 
and if one stamen the class is denominated monari- 
itia ; the order is regulated by the number 6f fe- 
male parts, and if one pistil, k is termed monog^^ 
nia; and so on agreeably to the number of each 
organ; or otherwise adjusted in consequence of cer- 
tain deviations and anomalies. 

The blpsspm, or corolla, is that beautifully colour- 
^ part of a flower, which commands the attention 
pi every person. If it be entire and undivided, as 
in the polyanthus, or auricula, it is termed a blos- 
som of one petal; but if it he composed of several 

parts, 

♦ After the plumule tops the ground in the grasses, there is a 
knot or swelling, formed above the cotyledons, where the stem 
emits several branches and fresh roots; and as soon as thclcavca 
of these spread, the first root dies : this is called tilluring. These 
branches are more or lass numerous, according to the richness of 
the soil; the tenacity of it; the room the plant has to grow in; 
the moisture of the grouixd ; and the carlincss of the season. For- 
dycc, lilem. Agric. Part III. p. 77> 78. 



pat1;$) it is accordingly said to be a blossom of im^^ 
two^ tkrte^ &q. or many petals. Thus the blossoiA 
of the tulip is fonned of ^x petak; and garden roses 
bear blossoms composed of many petals. Tbe b1«P 
isom is supposed to be ail eicpansion of the inner 
bark of the plant.. 

• The production of perfect seed is the obvious 
use of the flower; and for thispnrpbse the fine dost 
or meal, that is contained in tbe tips or apices, it 
thrown upon the summit or stigma of the pii^h 
this summit is moist, and the jnoisture, acting on tbe 
J)articles ' of the dust, occasions them to explodid^ 
and to discharge a very subtile vapour. This va^ 
pour, passing through the minute tubes of the pistil^ 
arrives at the embryo seeds in the seed-bud, and 
fertilizes them.* 

The analogy to animal procreation, supposed to 
take place in this curious process of th6 vegetable race, 
was a few years ago, (1797 or 1798) demonstrated 
in a species of river- weed {conferva Jugalis) y collected 
in the neighbourhood of Paris. It was ascertained by 
means of an excellent microscope, that in this plant 
there are male and female filaments, which unite by 
an actual copulation ; that certain globes contained 
in the male filaments pass into the interior part of tbe 
female filaments ; and that, by this union, in the lat- 

. ter 

* Withering'^ J3otaiucal AiTaagemexity Introductioii, page z8; %%^ 
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ter are fomied seeds, or, if we may use the expref- 
«0D, small ova, Mrbich reproduce the apecics.f 
From the practice^ called kidding or inoculation, it 
any be inferred that every bud of a tree is an indivi- 
dual vegetable being ; and consequently that a tree 
is a family or swarm of individual plants, like certain 
animals, with its young growing out of its sides. 
From observations on decaying trees also it appears, 
that no part of the tree is alive but the buds, the bark, 
and the root-fibres ; and that the bark is only an in* 
tertexturQ of the caudices, or bodies of the numerous 
buds, as they pass down to shoot their radicles into 
the earth. Hence it seems that a bud of a tree, like 
a vegetable arising from a seed, consists of tliree 
parts ; the plumule or leaf, the radicle or root-fibres, 
and the part which joins these two together. This, 
when applied to entire plants, is termed by Linnaeus 
the caudexj and by Darwin caudex gemma , or body 
of the bud. 

The buds producing flowers are each an individual 
being, as well as the leaf-buds, though it is probable, 
that they are not so easily capable of being planted 
by inoculation in the bark of other trees. Nor does 
tlu^ existence of many male and female parts in one 
flowcir destroy its individuality, any more than the 

distinct 



t PiilUiiophlcftl Mugndnc, Vol. 1. p. 306, 307. When the leayes 

Uil •Ifiii of A pUnt flourish greatly, it seldom produces many 

iMr«ri. In graaci, as the nourishment is drawn from the roots af- 

'ijf flower, \f the roots arc rotted by moisture, the seeds will not 

liettdi yordycc, Klcm. A^ricul. Part III. p. 81. 
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distinct existence of a «6w or a bitch is annulled by 
the number of paps in the dug, or By the number of 
their cotyledons, each of which, during gestation, 
belongs to separate foetus. Hence he cohcluifes, 
that an embryon bndy whether it be a leaf-bud, or a 
flower-bud, is the rivi parous oflspring of an adult 
leaf-bud, and is as indiyidnal as a seed which is its 
oviparous ofispring. It connsts, first of a central or« 
ganization or caudex, like the corculuin or heart of a 
seed, which oontaihs the rudiments of the several 
tubes, filaments, &c. necessary for carrying on its 
progressive functions. 

As the internal pith of a bud is believed to contain 
or produce the living principle of a plant, like the 
brain and spinal marrow of animals, it is thought that 
we have hence a certain criterion to distinguish one 
bud from another, or the parent bud from the nume- 
rous budlets, which are its oSpring, as there is no 
communication of the internal pith between them. 

The seeds of plants are thus a sexual progeny, 
claiming both a father and mother, whilst the budsi 
are a linear progeny, produced and nourished by a 
father alone, to whom they adhere, not falling off 
like the seeds. For in this most simple kind of vege- 
table reproduction, not only by buds, bulbs and wires, 
which are their viviparous generation, the caudeic-of 
the leaf is the part of the bud, or bulb, or wire, 
which rises into its Bosom. This paternal race exact- 
ly resembles its parents, when it has arrived at its 
maturity ; whereas the seminal race, since it derives 

its 



its form partly from the mother, and partly from the 
father, is liable to. perpetual, variation; both which 
dispositions are employed by skilful gardeners to: 
great advantage. . ' 

Dr. Darwin contends, that the leaves are neither 
perspiratory, excretory, nutritions, electric, nor luw 
mnous organs ; but are the lungs of plants, and con- 
tain an appropriate apparatus for the function of res-* 
piration. This function, according to him, is per« 
formed by the upper surface of their leaves, on which; 
the sap is exposed iii the termination of one set o£ 
tubes, beneath a thin moist pellicle, to the action of 
the atmosphere, which converts it into vegetable 
blood, and this is collected there by another set of 
' Vessels or tubes, which return it to the foot-stalk oC 
the leaf. At the same time it is to be observed, that 
the upper surfaces of the leaves exhale much less* 
than their under surfaces. There is still another pul- 
monary system totally independent of the green fo-» 
liage, which belongs to the parts of fructification 
only, that is, the corals or petals.* 

Whether plants have nerves and muscles, whether 
they arc endowed with sensation, volition, and asso- 
ciutioii of motion, I shall not pretend to determine ; 
btit from the various motory impulses, exhibited by 
(icculiur parts of vegetables, it is certain that they 
powtews uti inherent power of action, which, for want 
of a bc'ttcT appellation, I shall here denominate zm- 
iability. This faculty has been considered by some 

philosophers 

• Dirwiu'i rhytologia, Sect. I. II. UI. IV. VIL 
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philosophers as residing in a nervous influence, re- 
s6n)hling wh^t talces place in the muscular and other 
motions of ahin^als, and thence termed tnU irritabi* 
Hty ; whilst others explain the mobility of vegetables 
on m^bhahical principles, denying that they inherit' 
tiny sort of spirit of animation. 

VanMarum, Hildebratnt, Darwin, and other philo- 
sophers think that th^re is this reai irrifabitity in 
plants, and particularly in those which have sponta- 
neous kinds of movement. It has thence been assort- 
ed, that oxygen has the same effect upon those plants 
called sensitive, as it ha§ opofi animals. On the other 
hand, ^eschier made several experiments to ascertain 
whether this opinion was well founded ; but to hiikl' 
it never appeared, that oxygen produced any efledt 
on those plants. He afterward examined whether 
these movements of those plants, viz. the sensitive, 
are owing to real irritability , like that of animals ; 
the numerous experiments, which he made on this 
subject, gave him reason to conclude, that no real 
irritability could be ascribed to tliose plants, and that 
all the movements they experience, by the simple 
touch or otherwise, are merely mechanical ; and, in 
fact, notwithstanding modern skill and acuteness, it 
has not been discovered that plants have either nervesj 
or muscles, or any organs analogous to those, which^ 
in animals, appear to be the seat of irritability. 

Lamark endeavours to explain this property by ob- 
serving, that in the articulations of many plants, and 
in certain parts of them, particular vesicles exTst^ 

which, 
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wbich^ especially in warm weather, become filled 
with elastic and rery subtile excretory vapours. 
These vapours, which are to a certain degree accu- , 
mutated and retained in the vesicles, swells them out,- 
and make them produce an extension in all the move- 
able parts, where they are situated , but^ on the least 
shock of agitation, the elastic and subtle vapours, 
which fill these vesicles, escape, and are exhaled into 
the atmosphere. The vesicles being thus emptied 
dirink ; and the vegetable part, which is not preser- 
ved in its extended state, shrinks also, and falls back 
into the articulation where the vesicle was placed. 
Soon after the vesicle becomes filled again, though ia ' 
an insensible manner, and still produces an extension 
of the leaf-stalk or petiole, which a cause like the 
preceding might destroy. 

In the hedi/sarum gyranSf or sensitive hedysarum, 
the vesicles of the bottom of the small leaves, being 
filled to a certain degree, then empty themselves in- 
sensibly, become filled again as before, and re-empty 
themselves in like manner, without any other deter- 
mining cause than the eflfect of their plenitude. But 
this coiuinued alternation of repletion and evacuation 
ktM»ps in constant movement the small leaves of the 
plmit, which, wlion the weather is warm, rise and fall 
.iltcMniitoly,.yet in a slow manner. 

Shiuhs or the absence of light, by the coolness re- 

%\\\\\\\\\ IVom it, causes that evacuation or shrinking of 

the Ycsivlos just mentioned. Hence he accounts for 

the iilo^ior up in the evening of certain parts of 

plants, 
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Jilik^li^ especially of th6 leguminous families, to which 
botaniists have given the name of their sleep. By 
these causes, or others analogous, he thinks that all the 
inoytoients of the sensitive tribe of plants ought to be 
explained. A great number of plants experience 
likewise particular movements in the sexual parts at 
the time of their fecundation ; and these movements, 
he conceives, must be produced by an aura semU 
nails. 

Dutrouil ascribes the irritability of plants, and the 
consequent movements, to their organization. He 
believes that the motion of the sensitive plant, when 
touched with the finger, proceeds firom the action of 
the electric fluid, and from the sudden disengage- 
ment which is produced, when put in equilibrium. 
He attempts to confirm this explication, by observ- 
ing that,, if a plant be touched by a body, which is 
not proper to transmit the electric fluid, this move- 
ment will not take place. Light occasions the same 
effect on the plant as the contact of the finger, by 
reason of the electricity that is demonstrated to exist 
in that agent. 

Afterward he disputes the consequences, which 
some naturalists draw from the approximation of cer- 
tain parts of the plant at the period of fecundation, 
(namely, an intrinsic sensibility), by assigning to this 
approximation a cause purely mechanical. He does 
not admit in plants the faculty of perception, except 
it be that of feeling ; and he grounds his opinion on 
the little analogy existing between their organization, 

c and 



and that of the beings wherein this faculty resided, 
and which they only owe to it. In short, the ques- 
tion of vegetable physiology, whether the sensibility, 
with which certain plants appear to be endued, 19 
purel}' mechanical, or has any analogy with animal 
sensibility, he resolves in favour of the former 
origin.* 

These physiological theories, propounded by Pej^. 
chier, Lamark, and Dutrouil, which seem tending to 
the same mechanical principles, cannot be construed 
»or understood otherwise than by supposing, that the 
phenomena, which they represent, are produced by 
the agency of light, heat, air, electricity, and mois- 
ture on the bases of the gaseous fluids contained in 
the juices of plants. The juices constitute by far the 
greatest part of an herbaceous vegetable, as the mi- 
nute threads, which compose its solids, are reduced to 
a very slender parcel, when the juices are completely 
' extracted by art.f Hence the operations wrought by 
the above active agents on the vegetable juices, in 
proportion to the quantity of each ingredient they 
contain, will have a greater or less influence on the 
small fllaments, and occasion the various movements 
ascribed to the plenitude, bursting, shrinking, &c, of 
vesicles, to other mechanical causes, or to the equa- 
lization of electrical powers. 

With 

* Philosoph. Magaz. Vol. I. p. 305, 309. London Medic, and 
tfcftic. Journal, Vol. 9. p. 291. 

f So great is Che quantity of fluid existing in plants, that many 
roqtf are known to lose six parts out of seven of their original 
simply by drying them before the fire. 
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With respect to vegetable nutriment, we find that, 
a plant will grow in sand alone, moistened with pure 
distilled water, and in the purest air, but not so lux- 
uriantly as in a rich, soil, A plant will also grow 
better in a mixture of sand and clay, where the tena« 
city is adapted to the energy of its root, than ia 
sand alone ; and it will, moreover, grow better, if a 
proper quantity of water be applied, conformably to 
the disposition of its roots to resist putrefaction ; but, 
with both these advantages, it will not flourish so 
well as in a rich soil. If, in a proper mixture of sand 
and clay, a plant be suitably supplied with water, it 
will grow better than in the same mixture exposed to 
the weather, and the chances of being too moist or 
too dry ; but it will grow still better in a rich soil. 
There is, therefore, in a rich soil something indepen- 
dent of texture, or the retention of water, which con- 
tributes to the flourishing of plants ; and what that 
nutritive something is, may be deduced from the fol- 
lowing observations :* 

The food of young vegetables is derived from the 
production of sugar by germination. The embryon 
plant in the seed or fruit is surrounded with saccha- 
rine, mucilaginous, and oily materials, which it 
absorbs, and converts into nutriment; while the 
embryon buds of deciduous trees, which is another 
infantine state of vegetables, are supplied with sac- 
charine and mucilaginous juice, prepared for them 
at the time of their production, and deposited in the 
c 2 roots, 

^ Fordyces' Element* AgricuL part IV. P. 85, 86. 
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rodts, or sap-wood, of their parent tree; for exam- 
ple, in the vine, maple, and birch. This saccharine* 
matter is soluble and miscible in the water of the sur- 
rounding earth in the subsequent spring, and is for- 
cibly absorbed by their root- vessels, expanding their 
tiascent foliage. 

The food of adult plants is derived from the spon- 
taneous decomposition of vegetable and animal bo- 
dies, or from air and water alone. The elementary 
matter called oxygen^ combined wath heat, constitutes 
that part of the atmosphere, which is perpetually ne- 
cessary to vegetable respiration, or that function de- 
nominated respiration, from its being essentially con- 
tributive to vegetable life. Oxygen also forms a 
greater part of that water, which composes a princi- 
pal portion of the organization of plants. The union 
of oxygen and heat is called oxygen gas or vital air ; 
and with this solution of oxygen in heat, light also 
seems to be joined.* 

The agency of water in the process of vegetation 
lias never been doubted, though the manner in which 
it acts was not distinctly perceived, until within these 
few years past. Besides being the vehicle for distri- 
buting the nutritious parts throughout the structure 
of plants, water forms a constituent part of them all. 
Ingenhowz and Sencbier, followed by others, have 
shewn, that the leaves of plants exposed to the sun, 
produce pure air; and it is proved, that water con- 
tains about 87 per cent, of oxygen air, the remainder 

or 

* Darwin's Phytologla, Sect X. 
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t)r 1 3 parts, being hydrogen gas. By the assistance 
of light, water is decomposed within the vegetable ; 
its hydrogenous part is cemployed in the formation of 
oils, resins, gums, &c ; its oxygen air is partly 
applied to the production of vegetable acids, and 
partly expelled as an excrement. It has also been 
supposed that the hydrogen of the water, by its union 
with azote, may produce ammonia ; which may con- 
tribute to vegetable nutriment, by its mixture with 
oils, and thus forming soaps that become diffusible in 
water.* 

Water, indeed, has been considered so prime an 
agent in the vegetable economy, that many observers 
have asserted that it is the sole food of plants ; and 
the celebrated experiment of Van Helmont, made 
with the trunk of a willow, has been urged as an ar^ 
gumentum cnicisj in establishing the, opinion. But^ 
from a judicious examination of the circumstances 
attending that experiment, Mr. Kirwao has made it 
appear that the rain-water absorbed by the tree, con- 
tained as much earth as the tree could be supposed 
to contain, f 

When animal and vegetable bodies are burnt with- 
out access of air, there remains a great quantity of 
charcoal or oxyd of carbon y a much greater in the 

latter 

* Kirwan, Trans. R. I. A. voL 5, Science, p. 148, 150. The emission 
€f pure air by plants in the light, is not without an exception % for 
^umboldt has observed, ths^t mushrooms furnish hydrogenous gay 
in Ihe day, as well as in the night time. 

t Id, p. IS^^SZ' 
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latter than in the former ; and, as vegetables contain 
so much of it, they may be supposed to absorb it 
entire where they grow vigorously. At the same 
time, they may possibly form it occasionally from 
water and air within their own vessels, whtfn they 
are secluded from access to it externally. The im- 
portance of the carbonic substance or coal, to the 
nourishment of all vegetables, will be still more evi- 
dent when we consider, that it is one of the primsval 
principles of our globe ; for it is found in carbonic acid 
gas, of which it constitutes above a fourth part ; and 
this gas exists in lime-stones and other substances^ 
which date from the first origin of things. Coal is 
likewise the residuum of all putrid vegetable and ani- 
mal substances, is found in this state in vegetaUe 
and animal manures, that have undergone putrefac- 
tion, and is the true basis of their ameliorating 
powers.* 

This discovery of Horssenfraz, so well illustrated 
by Mr. Kirwan, has been confirmed by Mr. Rafa, of 
Copenhagen, who has also shewn that the carbonic 
acid has the same effect as carbon in the nutrition of 
vegetables. In illustration of this doctrine, we may 
observe, that Saussure the son found that plants grow- 
ing in a calcareous soil, contain less water than those in 
it granite soil ; that charcoal was more abundant in 

the 

* Kirwan observes, that 105 pounds of rotten cow-dung contain 
X20 f ubic inches ef carbonic acid gas, and 1360 cubic inches of car- 
bonated hydrogen gas. Proust found that green oak yields of char- 
coal »o per cent ; wild ash 17} willow 17; white ash 17 ; pine ao; 
heart of oak 19; guaiacum 24; andbl^ck ash aj. 
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t]bi6 former .than in the latter ; and tli^t a similar dif-. 
ferqnce takes plac/s with respect to calcareous matter, 
in the ashes of the vegetables produced from those 
soils. Hence he infers^ that a soil has an influence on 
vegetables, independent of its power to retain watery 
and that, in point of solidity, the wood of calcarepug 
countries is preferable to that of granatjc countries. 

Long before Rafu's experiments, it bad been found 
that fixed air imbibed by the roots of plants, is favour^ 
able tQ their growth ; whilst on the other hand, they 
4o not thrive, but most frequently perish, when they 
are surrounded by an atmosphere of fixed air* The 
manner in which this air, or carbonic acid gas, acts 
in promoting vegetation, is satisfactorily explained 
by Senebier, and his explanation is adopted by Mr, 
Kirwan and the best modern philosophers., Ingen- 
houzi Senebier, and others, as already observed^ 
have shewn the effects of the solar rays on the leaves 
of plants; and Senebier first discovered, that fresh 
leaves, exposed to the sun in spring water, or water 
slightly impregnated widi tarbonic acid gas, always 
produces pure air, ^ long as this impregnation lasts; 
but as soon as it is exhausted, or if the leaves be placr 
ed in water, out of which this gas Jias been expelled 
by boiling, they no longer afford pure air ; whence 
he infers, that the carbonic acid gas is decomposed, 
its fixed principle or carbon retained by the plant, 
and its pure air or oxygen gas expelled. 

Mr. Kirwan thinks that it likewise operates in ano- 
ther manner, namely, by acting as a stimulant, an4 

thus 
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thus assisting the decomposition of water. The 
carbonic acid gas is liberated by the motion of the 
sap in the roots, and by agricultural processes, which 
bring the vitriolic acid, contained in various clays, 
into multiplied contact with calcareous earth ; also 
that portion of this earth, which is by water introdu- 
ced into the plant, is decomposed, and its air set 
loose by the vegetable acids of the plants. Nay, that 
this gas contributes largely to the support of plants 
is evinced by these facts, namely, that their solid 
fibres consist chiefly of carbon, and their fluids of 
water.* 

Besides the use of oxygen in the respiration of ve- 
getables, as before mentioned, when applied to their 
teaves in its mixed atmospherical state, it appears to 
contribute much to their growth and nourishment, 
when absorbed by their roots in a state of combina- 
tion. Since Humboldt made the experiments in 
1793, which led to this discovery, many philosophers 
have zealously pursued the subject, and have illus- 
trated and confirmed his results. He found, that in 
the oxymuriatic gas, diluted with water, cresses (&- 
pidum sativum) germinated in six hours, but in com- 
jnon water, not until the end of thirty -two hours. 
He afterward discovered, that, by joining the stimu- 
lus of caloric to that of oxygen, he was enabled still 
more to accelerate the process of vegetation. 

The 



* Kirwan, Trans. R. I. A. vol. V. p. 164. Darwin's Pbytologia, 
Sect. la 
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The same unwearied and intrepid philosopher, 
since he began to explore the terrific and interesting 
regions of the New World, has discovered in the in- 
terior, vessels of the clusia rosea^ a species of balsam- 
tree, an immense quantity of air in circulation. This 
air he found to-contain as much as 35 cents of oxygen. 
The leaves of the same plant, exposed to the sun 
under water, gave out but a very small portion of 
pure air. The air which thus circulates in the plant, 
he believes, is recently produced by the organs ap- 
propriated for the decomposition of water, and 
serves, by the abundance of its oxygen, to precipi- 
tate, or coagulate, the fibrous matter for the forma- 
tion of the cellular tissue. 

The influence of oxygen on the germination of 
plants, is at once extremely powerful and curious. 

Professor Pohl, at Dresden, caused to germinate 
in oxygenated muriatic acid, the seed of anew kind 
of euphorbia, 110 or 120 years old, taken from a col- 
lection of dried plants. Jacquin and Vander Sechott, 
at Vienna, threw into oxygenated muriatic acid, all 
the old seeds which had been kept twenty or thirty 
years at the botanical garden, in which every pre- 
vious attempt to produce vegetation had been fruit- 
less, and the greater part of them were successfully 
stimulated. Even the hardest seeds yielded to this 
agent ; and the ligneous as well as the herbaceous, 
sprang at its authority. 

By repeated trials. Sir Francis Ford found that 
flowers, and other plants, sprinkled with water that 

had' 
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bttd been previously impregnated with oxygen gas, 
grew much more vigorously, and even displayed 
more beautiful tints, than similar plants on the samo 
ground, treated with common water. Besides sprink- 
Kng the plants with oxygenated water, the applica* 
tion of oxygen to promote vegetation has also been 
tried in the following simple manner, and the result 
bas been the same. Bottles filled with oxygen gas, 
being first inverted, had their mouths buried under 
ground, near the roots of the plants intended to be 
supplied with it. After some time, the gas in the 
bottles was found reduced to the standard of common 
atmospheric air : but the oxygen had done its duty ; 
for the plants that had been thus supplied with it 
were much more healthy and beautiful than others of 
the same kinds, placed in every other respect, in si*, 
milar circumstances. 

For the purpose of expediting the germination of 
seeds, Humboldt employed the following process, which 
leems likely to be much easier to gardeners, who 
Iiave not an opportunity of procuring the oxymuria- 
tic acid : he formed a paste, by mixing the seed$ 
iR^ith.the black oxyd of manganese, aud then poured 
over it the muriatic acid diluted with water. Three 
cubic inches of water were mixed with halfacubi<b 
inch of the muriatic acid. The vessel which con^ 
tains this mixture must be covered, but not closely 
shut, else u might burst. At the temperature of 95* 
the muriatic acid becomes strongly oxydated; the 
oxygenated muriatic gas which is disengaged, passes 

through 
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through the seeds ; and during this passage, irritatioii 
ia the vegetable, or chemical ehange in its juices, 
takes place. * 

Azote or nitrogen, which in the atmosphere ex* 
ceeds oxygen, in the proportion of 73 to 27, seems 
also to contribute to the aliment of vegetables. For 
though azote or nitrogen is thought to enter into 
animal bodies, in much greater quantities than into 
vegetables^ so as to consitute, in the opinion of some 
chemists, the principal difference between these twp 
gjreat classes of organized nature ; it nevertheless k 
neceived into the composition of living vegetables, 
and is given out by their puti'efactions. Also, when: 
lime is applied to moist vegetables, it disengages 
from them both hydrogen and azote, forming volaL- 
kali, (ammonia), as stated by Lord Dundonald. , 

Dr. Darwin believes that phosphorus is another 
material which exists universally in vegetables, and 
regrets that it has not in this case been sufficiently 
attended to. Being, probably a simple substance 
like carbon, hydrogen, and nitrogen, he thinks it 
jaa^y. be taken up entire, by the absorbent vessels of 
vegetables, when it can be met with, in a state of so- 
lution. It may likewise, he further thinks, be occa- 
sionally formed and secreted by them ; and hence 
that it may be included among the articles of the'^^ 
food or sustenance. These conjectures have been 
lately realized by the experiments of Vauquelin, who 

discovered 

* Kirwaii» Tirana R. L A. Vol. V. p, i6x. Pfiilosophical Ma^. 
;, VoL I. p. 309, J XX. Parwin's Phytolo^iai Sect. X. XIU. 
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discovered phosphate of lime, in several kinds of 
corn. This fact tends to prove the analogy of the 
chemical processes in the animal body, with those in 
the vegetable organization, as such a combination 
had been hitherto only found in the bones of animals.f 

Earth is a very important ingredient in the nou- 
rishment of plants ; and of the different earths, the 
calcareous seems the most necessary, as it is contained 
in rain water; absolutely speaking, indeed, many 
plants may grow, without imbibing any other. The 
actual quantity of earth in vegetables is very small ; 
and none of the earths can enter into plants except 
in a state of solution, or at least only when suspended 
in water, in a state of division as minute as if they 
had been really dissolved. 

Saline substances (gypsum and phosphat of lime 
excepted) seem to serve vegetables as they do ani- 
mals, rather as spicy promoters of digestion, than 
articles of nutriment. This opinion arises from ob- 
serving the smallness of their quantity, and the offices 

they 

f Med. and Phyiic Journal, Vol. IX. p. 584. Darwin's Phytologia, 
Sect. X. For the use of lime, calcareous earth, clay, nitre, sea salt, 
metallic ozyds as manures, together with manures by spontaneous 
and chemical decomposition, see same work, same section. Azote, 
or nitrogen is by Dr. S. L. Mitchill, a distinguished American che- 
mist, called Septon, or the principle of putrefaction. Seing that phos- 
phate of lime is found in plants, and that hydrogen enters into their 
(economy, have i^e thence a ray to guide us, in commencing an in- 
vestigation respecting a hint I started, above a year ago, on the 
share which phosphorized hydrogen gas might have, in impart- 
ing to vegeubles th«ir green colour ? Transact R. L A. VoL VIII. 
Science, p. 266. Phosphate of lime is analogous to the earth of 
bones, and is an ingredient in human urine ; both which materials 
are useful manures. 
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they are known to perform. Their quantity is always 
smaller than that of earth, and this is found to be ex- 
ceedingly small. Thus, one thousand pounds of fir 
give only forty-five parts of a pound of saline matter. 
The same weight of fumitory gives 79 pounds, 
which is the largest proportion that has come within 
the sphere of my knowledge. The proportion of 
saline matter to that of the earthy, has hitherto been 
found smallest in woods. In other plants, generally 
as 1 to 1 , 3 — 1 , 5 — or 2. However, there are some ex- 
ceptions ; for instance, hemp ^xiAflaXj in the former 
of which, the saline substances are to the earthy, as 
1 to 8, and in the latter, as 1 to 1,7 nearly.* 

That light and heat are two distinct subtile fluids, 
is proved by observation and experiment. It is 
found, that the rays of light can go through cer- 
tain substances when beat cannot, and that the 
emanations from heat may be transmitted through 
certain substances without light* Heat possesses also 
reflexibility, independent of light. Besides, light 
and heat are seldom, if ever^ associated in equal 
quantities, for sometimes the one and sometimes the 
other, is observed to predominate. Therefore, as 
there is a difference in the refrangibility, in the 
reflexibility, and in the assembled quantities of light 
and heat, these two sorts of rays, the lutninous and 

calorific, 

* Kirwan, Trans. R. L A. Vol. V. p. 164, 5. In the same memoir, 
are excellent methods, laid down for discovering the constitution of 
fertile soils, for estimating their fertility, a&d for determining the 
composition of any particular toil. 



JP . /BRELIMIXARY 

caloriJiCf must be distinct things, and two- separate 
powers of nature.* 

The water perspired by plants, when exposed to 
the sun-shine, appears to be decomposed, in its es« 
cape from the fine extremities of their exhalent or 
perspirative vessels ; and by the mouths of these ves- 
sels, the hydrogen is re-absorbed. That this happens 
to a certain degree, is evinced by etiolated or blanched 
vegetable leaves becoming green, when exposed a 
few days to the sun-shine; which is believed 
to arise from their retaining the hydrogen of the 
water they perspire, as it is decomposed by the siin*s 
light. Their natural colour being blue, the addition to 
hydrogen Communicates yellow to thisblue,and converts 
them into green, which Dr. Darwin calls tanning,^ 
There is reason to believe, that on a sunny morning, 
much pure or oxygen air becomes separated from the 
dew, by means of the p6ints of vegetables, upon^Vhich 
It adheres, and that much inflammable or hydrogea 
air is imbibed by the vegetable, or is combined with 
it. On the sun*s lights thas decomposing water, the 
effects of it in bleaching linen and cotton, seem to de- 
pend ; the water is decomposed by the light, at the 
ends or points of the fibres on thel surface of the ' 
cloth ; the oxygen air, uniting with the phlogistic or 
colouring.matter of the fabric, produced a new acid, 

which 
♦ Philotoph. Trans. 1800, Part IIL Art XIX. Mr. Kirwan con- 
tidcrs light to be a modificlitioii of Caloric or heat, that it, an homo- 
geneont arrangement of some or ail it» constituent particles, which. 
When thus arranged, and then only, become v'mbU. 

t Fordjce's Elements of Agriculture, Fart III. p. 84. I have elsc- 
. where observed the effect of the external decomposition of water, in 
communicating the green colour to vegetables. See Trans. R. I, A. 
V0I.VIILp.a59. 
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which i» either itself colourless, or washes out ; and 
at the same time the hydrogenous part of the water 
escape. 

The avidity for light, which is so visible in tho 
growth of vegetables, shews that it is of great coose- 
quence to their existence. Thus many flowers, the ,• 
sufi-flower for example, follow the sun during the- 
course of the day ; and the leaves of all plants endea* 
vpur to turn to the light their upper surface, which 
is their lungs, as already observed •, thereby procur- 
ing for their respiratory organ an atmosphere more 
replete with vital air. So great, indeed, seems to be 
tie necessity of light to the respiration of vegetables, 
that there is cause to conclude,., many plants do not 
respire during the night, but exist in a torpid state, 
like winter«sleeping insects. Thus the sensitive 
plant, rnimosdj and many others, close the upper 
s^rface^ of their opposite leaves during the night, 
hereby precluding them both from air and light. 
The internal surfaces also of innumerable flowers, 
which are their respiratory organs, shut up during 
the night, by which the access of both those elementa 
is prevented. The fungi, nevertheless, which are 
classed among vegetables, can exist without light or 
much p.ir ; as is perceived in the truffle, which never 
appears above ground ; in other fungi, which grow 
in dark cellars ; and in esculent mushrooms, which 

are cultivated beneath beds of straw.* 

One 

- • A striking instance of the influential agency of light on vcgcta- 
^H U, that plants, which receire the light of a lamp, are coloured 
», M if they ha$i enjoyed th^ light of the sua. 



. J9 PRELIMINARY 

One of the most extensive elements in nature, 
next perhaps to gravitation, is the fluid matter of 
heat or caloric ; in it all other bodies are immersed, 
and are preserved in their present state of solidity or 
fluidity by the different attraction of their particlesr 
to this matter ; thus contracting the powers of gravi- 
tation, and of chemical affinity, which would other- 
wise compress all those particles into one solid chaotic 
mass. On the other hand, this elastic jnatter of 
beat is itself liable to become consolidated in its com- 
binations with some bodies, when it is termed latent 
heat. This combined heat is universally set at liberty 
in the production of acids, by the union of oxygen 
with all inflammable bodies ; and it is also taken 
from some bodies, by the vicinity of very cold ones, 
as water when frozen, loses suddenly a part of its 
combined heat, at the moment it becomes ice. 
It is obvious, that without fluidity, the juices cannot 
circulate in the vessels of vegetables ; and it is no less 
obvious, that the circulation of their fluids may be 
prevented, by too great a deduction of heat, where- ' 
upon the irritability of their fibres becomes palsied. 
The necessity of a certain quantity of caloric, to pro- 
duce, or to preserve, the activity of the vessels in 
plants, is well evinced by experiments on the rising 
sap in vines, and the bleeding of the sugar-maple, 
which are repressed by cold, and advanced by heat,* 

Hence 

♦ The influence of the weather, in varying the discharge of the 
sap of the lugar-tree, is so remarkable, that Dr. Rush is disposed to 
believe, there is some foundation for the opinion of Dr. Tongue, who 
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Hience we learn, that one of the principal properties 
of heat, in respect to regetebles, consists in its acting 
as a stimulus; and that in this way it increases the 
activity of the system of the plant in the several 
functions of absorption, circulation, and secretion, 
consequently in the vigour of its growth.* 

The existence and continual agency of the electric 
fluid in the atmosphere, has been ascertained by 
numerous, clear, and decisive experiments; and 
there is abundant reason to believe that this active 
fluid cannot exist in the atmosphere, without exert- 
ing a certain influence on all organized beings on 
our globe, whether they be of the animal or vege* 
table class. This principle is every where, and is 
always present, though latent and unobserved; it 
is likewise in motion by night and day, to main- 
tain an equilibpum that is constantly varying. At- 
mospherical electricity, simply considered, is strict- 
ly spontaneous, as is proved by the production of 
electricity without friction. 

Heat and water are conductors of electricity; and 
their being always combined in vapour, must in- 
crease their capacity for retaining their electron ; so 
that water, in its rarefied state, requires, and will 
absorb more of the electric fluid than when in its 
D dense 

supposes that changes in the weather of every kind, might be as rea* 
dily ascertained by discharges of the sap from trees, as by (he baro- 
jneter. 

♦ Darwin's Phytplojit, Sect. XU. Xm. 
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dense state as water. The vapour also, by risiDg 
into cooler air, will be gradually condensed' mote 
and more, which must liecessarily increase the in- 
tensity of its positive charge, and in whatever di- 
rection it moves, it is sure to move with a very 
energetic and expansive force. 

The intensity of atmospheric electricity is aug- 
mented by cold ; which i^ easily discerned in foggy 
weather. This increase of electricity by cold, arid 
the contrary is a general law, and takes place in al- 
most all the atmospherical phenomena. So that 
there is an increasing progression from the smallest 
signs of electricity, usually observed in warm small 
rain, to rain in large drops, and thence to sno^v 
and hail; for hail showers, of all others, are the 
most intensely electrified. There are,, however, 
several other circumstances which conspire in the 
production of these effects, such perhaps as the 
height whence the meteors descend, &c. 

In foggy or thick weather, without clouds, if the 
air be at the same time sharp or frosty, the elec- 
tricity of the atmosphere is generally vigorous, and 
the intensity of its charge is usually sudden; but 
fog, accompanied with warm air, and going to re- 
solve into small rain, or clearing expeditiouslj^, is 
sure not to afford any, or but very weak signs of 
electricity. In Ireland, the air is found to be elec- 
trified even in a mist, both day and night, but prin^ 
cipally in the ivinter season. 

— Dew 
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Dew contains electricity ; which seems to depend 
on the quantity of the dew ; and, in its various 
changes, appears to follow proportions similar to 
those which take place between the electricity of 
calm mild rain, and that of rainy and stormy wea- 
ther, varying also according to the seasons. 

From air itself not the smallest particle of elec- 
tric matter ever comes; for there is reason to think, 
that air, independent of the substances with which 
it is impregnated, is unable to furnish an atom of 
this matter; and it is conjectured that pure air and 
electricity are actually incapable of uniting. Hence 
air is never known to attract, absorb, or conduct 
electricity, but in proportion to the conducting 
substances with which it happens occasionally to be 
mixed. Nor is air excitable to the emission of elec- 
tric phenomena, by any means yet known ; there- 
fore air appears not to be either an electric or a 
conducting body. 

In consequence of these, peculiar properties of 
air, it is found to insulate the electrip fluid more 
perfectly than any other substance, even when it is 
in that state of purity which is common to it in dry 
serene weather. Had not air possessed these pro- 
perties, the existence of electricity could never have 
been discovered. Hence it is also manifest, that 
the phenomena of lightning and thunder, could not 
have occurred amongst the operations of nature. 

Lightning appears to be spontaneous electricity 
in the highest degree. And whether we contem- 
D 2 plate . 
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plate the matter of lightning as it respects atmosphe- 
ric or artificial electricity, the substance is precisely 
the same: in both cases, the fluid is retained, and 
its effects transmitted by the same mediums; than 
which there is not, perhaps, a surer criterion where- 
by to determine the identity of this subtile matter, 
that is, electron naturally and artificially displayed. 
From the observations which have been made on 
the electricity of the atmospliere, it appears, that 
Nature makes great use of this fluid in promoting 
vegetation. In the spring, when plants begin to 
grow, temporary electrical clouds collect, and pour 
forth electric rain. The electricity of the clouds 
and the of rain continues to increase till that part of 
the autumn in which the last fruits are gathered. 
The electric fluid is the agent which collects the 
vapours, forms the clouds, and is then employed 
to dissipate them into rain. These clouds, by ex- 
tending their electric atmosphere to the plants, dis- 
pose their vessels to receive with greater facility 
the water which is impregnated with this penetra- 
ting and vivifying fluid. Hence may be explained 
, the proverb, " No watering gives the country so 
*^ smiling a look as rain.^'* 

This superior effect of rain, over river, spring, 
and other waiters, may be explained by observing, 
that, as electricity is found to decompose water into 
two elastic fluids, viz. oxygen and hydrogen gas, 
it may aid the vessels of vegetables in this decom« 
position and preparation of the latter gas, which 

contributes 
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contributes to the nutrition of the plant, and to the 
production of its oils, resins,* &c. Or, is this ve- 
getative efficacy of rain due in part to its being 
strongly charged with oxygen? Hassenfraz haa 
shewn that rain and snow water contain a redun- 
dancy of oxygen, compared with river jvatcr, which 
they may have acquired in their descent through the 
atmosphere; and as oxygen promotes vegetation^ 
this way possibly . be another cause for the advan- 
tage possessed by rain in this process. 

Additional proof of the utility of electron in the 
vegetable economy, is furnished by experiments 
made on vegetation with artificial electricity. These 
have been made principally with the accumulation 
of the vitreous or positive electricity, and but little 
with the resinous or negative denomitiation. Al- 
though Mr. Ingenhouz did not succeed in his expe- 
riments, the influence of the former description in 
forwarding the germination and growth of plantsi, 
seems to be pretty well established. From a few 
trials it appears, that the resinous electricity causes 
a quicker germination in some seeds than is caused 
by the vitreous. f 

Another 

* Dr. Wollaston Kai lately, (1801} ibewn by aperiment, that 
water may be decomposed by common electricity, although up dii* 
cemible iparkt are produced. 

f With respect to th^ terms viirMus and ruitfvsi it may be re- 
marked, that Du Fay and Muschenbroeck supposed that there exist 
two kinds of electricity ; but neither they nor any of their follow- 
ers gave consistent explanations of the laws by which those powers 
were governed. The true Joiowledgc of those laws was a discovery 

reserved 
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Another power, namely, Galvanisniy may per- 
haps be found applicable to the fartherance of ve- 
getation, especially considering its similitude to 
electricity. This is shewn by a striking resem- 
tlance which appears between the action of the 
galvanic pile, and that of a common electrical ma- 
chine, viz. that they both seem to depend upon 
oxydation; so that the electric powers of both in- 
crease with the increase of oxydation, and vice 
versa. All the differences discoverable in the ef- 
fects of the pile, may be owing to its matter being 
less intense, but produced in much larger quantity ; 
differences, however, which may render galvanisHd 
more elegible than electricity for animating the 
germination of old seeds, and quickening the prx>- 
gress of languid buds.* 

The economy of vegetation is considerably influ- 
enced by habits. Thus, seed growing early in 
the spring, and the stems stretching soon to flower, 
and producing but a few flowers, is a habit acquired 
by their having been propagated in a dry, sandy, 

warm 

reserved for the ingenuity of our countryman, Henry EeUs, Esq. 
•who, in 1757 and 1758, tjansmittcd to the Royal Society, Letters 
containing experiments and deductions, by which they were traced 
and expounded. Other writers on the subject, as Symner, Priestley, 
Nollct, &c. held the doctrine of two electric powers, but they were 
cither imperfect in their principles, or took the hint from Eeles, 
^hose opinion is espoused by Darwin, in himself a phalanx of 
support. 

• Adams on Electricity, page %s% 164, 275, 3x3. Read's Sum- 
mary View of Spontaneous Electricity, Chap. I. II. III. Pfailosop. 
TxJUW. Part a. 1801. Artie. XXII. Darwin's Phytologia, Sect. XIII. 
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warm soil. Another habit is acquired by seed hav- 
ing been propagated in a moist, stiff, cold soil^ 
which occasions it to grow late, being long pushing 
up the stem, so that there is not time for it to 
ripen. Other habits are acquired from propagation 
in rich soils, poor soils, &c. When these, or other 
injurious habits are noticed, it will be useful to 
change the seed.* 

To ascertain these habits is an object of the 
first importance in that very useful branch of prac- 
tical botany, the naturalization of plants. Many 
hot-house plants, by inuring them to the open air, 
can be brought to bear our climate. Thus, observes 
the experienced Mr. Templeton, " the Camelia 
** Japonica, Thea Viridis, and Calycanthus Prae- 
** cox, which were formerly kept in the hot-house, 
** then in the green-bouse, are now sufficiently na- 
^^ turalized to grow in the open air, and are as little 
" injured with the cold of our winters, as either 
^\ the common or Portugal laurel." He further ob- 
serves, that some plants, which apparently are not 
fitted to our climate, do yet outlive our winters j 
and that without a knowledge of their native sta- 
tions, we sometimes suppose plants to be tender 
which really are hardy; nay even that plants, na- 
tives of Chili, are decorated with much larger and 
more brilliant flowers in the open air of our climate, 
than they are when confined in a house, f 

Having 

^ Fordjce*! Elem. AgriculC. Part IVL, p. 84. 
f Tnuii,IULA.VoLVULpage»>-*4« 
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Having taken a circumscribed view of the princi- 
cipal circumstances which appear to favour the ger^ 
mination and growth of plants, it seems necessary 
to advert to the causes which retard or suppress 
those functions, on which, however, we shall be still 
more limited. Amongst these causes, we shall here 
only notice an undue proportion o{ oxygen^ o^ light, 
of heaty and of electricity. From the preceding ob- 
servations on the use of oxygen in vegetation, it will 
be easy to conceive the several ways in which plants 
may be hyperoxygenated, and consequently da- 
maged; for ox3^gen being a powerful stimulus, a 
more than natural or usual increase of it will exhaust 
the spirit of vegetation. On the other hand, a defect 
of this stimulus must contribute to diminish th^ vi- 
gour of a plant, and if it do not languish and die» 
its growth will be either stunted or slender* 

The effects of light also, from the substance of the 
same observations, may without difficulty be under- 
stood, whether in relation to its defect or its super- 
abundance. We can understand why plants grow- 
ing in the shade become white, and why their expo- 
sure to the solar light renders them^green. At the 
same time it may be observed, that insufficiency of 
light prevents plants from generating their proper 
juices, except sugar and mucilage ; and hinders the 
impregnation of the seeds. Independent of the che- 
mical agency of light, here signified, it would seem, 
from Humboldt's experiments with lamp-light, that 
the excess of this fluid, acting as a stimulus, does 
h^rm to plants, especially when they begin to rise. 

As 
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As to heat, we have already remarked, thatone of its 
principal properties is to increase the activity of the 
vegetable system, to which, it thus acts as a stimulus ; 
and that in an undue proportion, the stimulus amounts 
to an excess ; in which manner it eventually produces 
ID the plant weakness and its consequences. Heat 
also increases the action of other stimuli, and of poi^ 
sonous substances. 

The abstraction of heat, or what is called cold, be-* 
sides its opposition to the adequate fluidity of the ve- 
getable juices, must be unfriendly to the animatioii 
of the solids, causing either loca( canker, or the 
death of the whole plant. But when the vegetable 
fluids are chilled and converted into ice, their bulk i^ 
Tastly enlarged, and this enlargement sometime$ 
takes place, with such extreme violence, as to read 
them in pieces. In this way, frost destroys those 
parts of vegetables, which are most succulent ; par- 
ticularly in that form called hoar-frost or rime, so 
common in the spring season. This species of frost 
is then frequently destructive to the early shoots of 
the ashy and to the early blossoms of many fruit-trees, 
as apples, pears, and apricots; which, l;>eing either 
more succulent, or having greater sensibility, are 
more liable to be injured by cold.* . 

Witfc 

* The ash it a species of that genus of tree, whose sap contaiot 
the delicate saccharine matter Called manua ; hence its early shootSt 
impregnated with unoxygenous succulence, (for oxygen is the chief 
principle of sugar), are rendered liable to the physical effects of frost, 
whilst the quantity of their juices exposes them to its mechanical 
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With regard to electricity, it is thought by Dr. 
Darwin, that plants are blasted by lightning, more 
frequently than is suspected. This he reckons de- 
monstrated, by the shivers found in several 
trees, in cutting down extensive woods, and 
the injury done to the foliage of fruit-trees by light- 
oing in England. On this point, he quotes Mr. Tull, 
who ascribes to lightning, both a hurtful and delete- 
rious effect ; which may be seen by the blackish parts 
or patches visible in a field of wheat, especially in 
those years, which have more thunder-storms thaa 
usual. Dr. Darwin believes that this evil occurs 
0iore frequently on damp situations than on dry ones; 
but it seems that against it, even the experienced 
Mr. Tull, cannot propose any remedy. 

One of the modes in which lightning de^troj^s or 
impairs the life of vegetables, Dr. Darwin thinks si- 
milar to that in which it affects animal life ; which 
jbe believes, is, by its great stimulus, exhai^sting the 
sensorial power, in the violent action it occasions, 
and thus producing more or less unsusceptibility to 
the common stimuli, which ought to excite the vital 
Bction of the system. 

Lightning may likewise affect vegetables in a way 
analogous to that which probably also happens, when 
their young succulent shoots are frozen, namely, by 
its expansive power bursting their vessels, as it passes 
through tbem. By this power, are rent large branches 
of trees, stone buildings, and other bad conductors of 
electricity, when they are struck with lightning. 

It 
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' It seems necessary to mention a sort of lightnipg, 
trhich is seen in this climate, in a summer^s evenii^g, 
playing among the clouds. This kind of lightning 
generally happens in warm, serene weather, is never 
attended with thunder, and seems quite harmless. 
These circumstances plainly show^ that some cause 
or condition is wanting, to produce mischievous con- 
sequences; that cause or condition, there is no reason 
to believe, chiefly consists in the distance of the phe- 
nomena from the earth, which is too great for the 
electrical atmospheres of such clouds, to disturb the 
terwstrial electricity. Probabh'', indeed, it is nothing 
else than tl^e concourse of two or more, oppositely 
electrified clouds, darting their charges into each 
other. 

' In cases where the direction of this species of 
lightning could be traced, it was generally observed 
to be horizontal, or nearly so ; except when it was 
evidently drawn aside by the adjacent clouds, which 
fieems to indicate that it had but little, if any, commu- 
nication with the earth ; consequently it could not, 
by any striking force, injure plants.* 

Of the internal diseases of plants, we need only, 
in this place, mention two, namely, mildew, (crxf^ 
siphej and rust (ruhigo). Mildew is a white mu- 
cor or mould, with dwarfish, tawny heads sprinkling 
the leaves. It is a plant of the fungous tribe, which^ 
like other funguses, w^il grow without light, or 

change 

• Fordycc's Elan. Agricult. Part III. page 84. Darwin's Phytolo- 
gm> Sect. IV. iUad*f Sumourj View of ^ponuneous Electricity, 
Chap. V. p. 36. 
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change of air, and will, with .its roots, penetrate the 
Tcssels of the vegetables that it adheres to. The 
foundation is laid in a previous disease of the plants 
and is directly caused hy the greater dampness of 
the land, and in its being too much overshadowed 
with thick foliage. . 

Rubigo or niat^ is a ferruginous powder, sprinkled 
under the leaves of the plant ; especially in a burnt, 
woody soil. It is probably another fungus, similar 
to. the mildew, or to some kind^ of lichen, which 
frrows beneath the leaves of vegetables previously 
diseased, and perhaps may be prevented or destroyr 
«d, by exposing the plant to more light, and greater 
"ventilation, as in the mucor. Somewhat similar tQ 
this rubigo is a disease of plants, called uredo fru-- 
fnentiy or blight of wheat (literally a burning in 
corn). It is said to be a fungus, which covers the 
stems of wheat in wet seasons, when it is nearly ripe, 
80 as to give the field an appearance of being co- 
vered with soot. The stem of the wheat appears to 
be split, and the growth of the plant to be much in« 
jured. Is this appearance in reality a fungus ? Or 
is it a vegetable gangrene, arising from hyperoxyge- 
nation, or from diminished irritability in the plant.* 

The analogy between plants and animals may be 
plainly discovered, by comparing the preceding cir- 
cumstances, with the phenomena attending those ani- 
mal functions, which are familiar to common obser- 
vation ; a comparison, however, which would be 

too 

* Parwin*t Phytologia, Sect. XIV. 
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too long for the limits of this essay, but whicb 
may be found detailed in a clear and satisfactory 
manner, in Darwin's Phytologia. Here it is trnne*- 
ceasaLTy to do more, than briefly state some £aets, 
which may serve at once to illustrate that carious 
phenomenon, the moving power of plants, and rthe 
resemblance between the other laws of the aoioiai 
and vegetable economy. 

'• The moving powers of the sensrti\'e plant (mimosa) 
have been for some time known. That specise call- 
ed viva or sensitive weed, is the most irritable of 
the family ; so much so, that by running a stick 
over it, a person may write bis name, and it wil! re- 
main visible during ten minutes. The p/^mi,. how- 
ever, is not only sensible to the touch, . but to the 
influence of the air. The wonderful plant of Som^ 
irerOf thus named from one of^heNicobar islands, 
is a curiouis individual of the sensitive tribe, giiow- 
ing iti the East*Indies, in sandy bays and in shallow 
water. It appears like a slender straight stick ; but 
when you attempt to touch it, immediately it with- 
draws into the sand« The Malays term it lalan lout, 
that is, sea-grass. 

Associated with the honey-suckle is that remarkable 
plant, named hedysarum gyrans^ or sensitive hedysa- 
rum, a native also of the East Indies, where it is cal- 
led bun^m chundallu It arrives at the height of 
; four feet, and in autumn produces bunches of 3'ellow 
flowers. It is a trifolious plant ; the lateral leaves are 
smaller than those at the end, and throughout the 

day, 
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day, are in constant motion, without any external 
impulse, moring up and down, and circularly, with 
unequal celerity. The circular motion is performed 
by the footstalks; and while the one leaf is rising, 
its associate is generally descending, which motions 
are observable, during the space of twenty-four hours, 
even in the leaves of a branch lopped off the shrub, 
if the branch be kept in water. 

The polypus^ a fresh water insect, is a curious ani- 
mal, which may be propagated by slips like a plant. 
Linnceus gave it the name hydra, on account of the 
property it has of reproducing itself. If this insect be 
cut in twain, it puts forth from the upper part a tail, 
and from the lower end a head, so as to become, in a 
short time, two animals instead of one. If it be cut 
into three parts, the middle division also puts forth 
from one end a head, and from the other a tail, so as 
to become three distinct animals, all living like the 
first ; and performing the various functions of their 
species. Nay, if cut inta five or six pieces, there 
will be as many animals as pieces, exactly similar to 
their parent ; and so great is this prolific power, 
that a new animal will be produced even from a 
small portion of the skin of the old one. Dr. Hill, 
therefore, justly gave this animal the appellation, 
biota y by reason of this strong principle of vitality, 
with which it is endued. The spontaneous propa- 
gation of this Animal is, the emission of young ones 
from all parts of its body, or that of eggs fi-om 
the same parts in autumn. 

There 
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There also is a marine polype, wbicb, though differ- 
ing in form with the fresh water sort, is nourishedi ia4> 
creases, and may be propagated in the same manner. 
From these phenomona, no wonder the naturalists, 
who first discovered them, were astonished at their 
properties, could hardly believe their own eyes, and 
were some time before they could ascertain whether 
they in right belonged to the vegetable or animal 
kingdom. 

There is another organized being which, in zoolof 
gy,' has got the name of animal-flower , and that has 
likewise an extraordinary faculty of reproduction. It 
is also entitled urtica marina or sea-nettle, from its 
supposed property of stinging ; and sea-anemone from 
its claws or tentacles being disposed in regular circles^ 
and tinged with a variety of bright lively colours, re- 
sembling the petals of some of our most beautiful 
flowers. The shape and substance of these animals 
differ; but all of them are capable of altering their 
figure, when they extend their bodies and claws in 
search of food. They are found along many of the 
rocky coasts of the West-Indies, and likewise on 
some parts of the coast of England. So extraordi- 
nary, 'indeed, is their po%ver of reproduction, that 
nothing more is necessary to generate as many sea^ 
anemonies as a person wishes, than to cut a single 
one into the desired number of sections. At the 
same time^ these animals have so much sensibility 
and instinct, that if an attempt be made, to pluck 
one of them from the rock to which it adheres, ii 
cantiet be effected with the fingers ; for as soon as 

tlie 
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•the fingers approach within two or three- incbei of 
the animal^ it immediately contracts, and shrinks-int* 
the hole of the rock. 

Microscopic animals are so extremely minute, as 
not to be discernible by the naked eye» and appear 
so different from larger animals, that one would be 
almost tempted to think, that they lived iu conse-* 
quence of laws directly opposite to those which pre«* 
serve ourselves, and other visible creatures in exis- 
tence. They have, however, . the discriminating 
characters of belonging to the animal world, and 
aiccordingly have been systematically arranged into 
classes. : Some have not any, and some have, extjgjr- 
Dal organs. Of the former class, the monas is the 
most numerous ; this species consists of %lnere point,; 
and is found in various kinds of matter, iu fresh wa-^ 
tec, salt water, stagnant water, urine, &c. and my- 
riads are discovered in a single drop of these fluids* 

Some of these animalcules multiply their species^ 
by dividing. themselves.; and round others are per- 
ceived Ueaiuiful irradiations, whose use is not yet as- 
certained*.. Their qL\otioQs. {ire very interest;ing. A 
species pf.the^(7/z;(?;r, termed globaior, moves in eveiy, ' 
direction,., backwards, fprwai'ds, up or down^ iTolliiig 
over and.ovejr lik,e a .b6wl, spinning horizoa(;alLy. 
like a. top, or gliding along ^unoothljr without any 
turnings;, sometioi^s. its motions are very slow^ at 
other times yejry swift; and when it pleases, it can 
turn very nimbly roun^, as ij^on an axis, without 
moving out of its place. 

From 



Fvom the most correct observations on these and 
4K1 all other animalctiles, it appears that their mo- 
tions are not purely mechanical^ but are produced 
bjan internal spontaneous principle; and that they 
must consequently be placed among the class of 
living animals, for they possess the strongest marks 
and the most decided characters of animation: it 
therefore follows, that there is no foundation for the 
supposition of a chaotic and neutral kingdom in or- 
ganized nature ; an idea which can only have de* 
dived its origin from a very transient and superficial 
view (^ thfese animalcules. 

SThese few facts, compared with the preceding 
observations on plants, will furnish us with a clew 
to conduct us in tracing a resemblance between the 
structuie and economy of animal and vegetable be- 
lags. Thus we perceive, that vegetables are vi- 
▼iparousand oviparous, that they inherit a species 
<»f aensation, that they have a circulation of vital 
juice, that they have secretory and excretory ves- 
sels, that they have organs of respiration, &c. and 
that ia these respects they bear a similitude to ani« 
ntods. This analogy, indeed, has been traced ia 
every phenomenon, except that of respiration, in 
which process, ttntil very lately, it was not disco- 
rered; not even by the ingenuity and research of 
the learned Dr. Darwin. Humboldt has proved by 
accurate experiments made with lime water, and 
nitrous gas, that the crocodile, instead of diminish- 
ing the volume of the air like other animals, does 

E on 



on the contrary augment it. A crocodile shut tip 
in 1000 parts of atmospheric air, containing 274 of 
oxygen gas, 15 of carbonic acid, and 711 of azote, 
increases this mass in an hour and forty-«-three mi- 
nutes with 1 1 24 parts ; and these 1 1 24 parts then 
contain 106,8 of oxygen, 79 of carbonic acid, and 
938,2 of azote, mixed with i6ther gaseous substances 
not known* Thus, in an hour and three quarters, 
the crocodile produces 64 parts of carbonic acid, 
and absorbs 167,2 of oxygen; but as 46 parts are 
found in the 64 of carbonic acid, the animal appro- 
priates only 121 parts of oxygen, which is yety 
little, considering the colour of his bloods He pro- 
duces 227 parts of azote, or other gaseous sub^ 
stances, upon which acidifiable bases have nof;ef- 
fect. This animal is so sensibly affected by oar- 
bonic acid gas, and his. own exhalations, that he 
dies when placed in iiir corrupted by one of bis 
own species; he, however, lives two or three hours 
without breathing at all*. 

* In contemplating this diicoTcry of Humboldt, we should not 
iofget, that the emission of otygen by Vegetables in the light, it 
not without exception, as already observed ia the case of mush* 
rooms, which, according to the same philosopher, exhale mephitic 
gsts both day and night ; :ui observation which may be t)rcught to 
strengthen the feature* of, rcscmblanoe between the vegetable and 
animal economy «— See Humboldt's Letter to his Brother, dated at 
Lima, November 25th, XS03. Encyclop. Britan; Artie. Minota, 
Sombrcrp, fftJysttrum, Animai^Jlowerf Pclypus, and Microteope, 
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. ■ I ■ i ff The cirdtng ikf , 
" The wide enJivening air ii full of fate.** 

Thomson. 



. Reflecting on the properties of the several sub- 
stances which compose, or have a considerable agen- 
x»j.iia the atmosphere, that great and magnificent 
apparatus in the immense laboratory of nature, we 
must own that it is a scene of wonders, and be con- 
Tinced that it is largely instrumental in carrying on 
the most important purposes of terrestrial creatioll. 
By its operations are produced the terrible,' as well 
ms the cheering phenomena of the natural world. 
Yet the most formidable phenomenon must have 
its use in the vast mechanism of this system, to pre- 
serw the balance in the several powers^ and to co« 
<>perate with that of the mildest description in sus- 
taining the grand and vivifying agency of the whole. 
The sublime science of astronomy has 'been ap- 
plied to illustrate the conditions of the atmosphere, 
and its effects pn the economy of vegetation. Near 
90 years ago De La Hire observed, that some per- 
sons imagined that the greater or less heat, which 
glows in the same season, in different years, may 

£ 2 arise 
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arise from the comparative number of spots per- 
ceived at the same time in the stin ; and so that 
planet, in their opinion, when spotted doe5 hot 
throw forth so great a number of rays to the earth, 
that the heats must consequently be in a '^smaller de- 
gree than when it has no spots. 

On the contrary, Dr. H^rscbelj who considers 
the sun a most magnificent habitable world, thinks 
that the spots, which he dendfoinates openings^ are 
symptoms of the copious emission of light and heat.* 
The difference of our seasSrts^ 'Urith their coifce** 
qdences on vegetAtioh, he ascribes to a greater dr 
stnalJer ethissioifi of the solar beams; arid he thinfcs 
thdt w^ roaya^ertain the goodness or badness of 
ye&t*s by thermometrical <3bservation^, an abundance 
of the vivifying principles of light and heat taking 
phicfe irt good seasons, and in bad seasons the con- 
trary. He also thinks, that theitj is an appearance 
of a change of seasons in oaf favour; and that by 
cbservibg the indications of the stin for emitting 
Kght and heat, we may be able to predict the tem- 
pfet^tii re of approaching seasons. 

But the year 1802 was not favourable to this doc- 
ti*rne, and it is more agreeable to mbdern observa- 
tion, to ascribe a great share of atmospherical heat, 

and 

* Lalande thinks that the sun is a solid body, but that his sar- 
fa<% and part of his mass are cbmposed of an incandescent &uid. 
This fluid, by a certain movement, leaves uncovered a portion of 
the body of the sun or his mountains, and these uncovered p:(rtt 
are the s^otu Wilson looks upon the spots as eruptions or vol- 
canos. 



afid i!^;§ffeqbs pn vegetation^ %o a combination of 
^er^iiiip^mstances .t^^ing place nearer to the earths 
Ji^ l^ IliffSs i^^ie^dy ..adduces two instances, viz. 
}^^ tb^ j^esMT* 111? and \l\9y wherein there were 
«iany/8d»r^pots^ and: considerable beat in the air^ 
which support Dr. HersohePs theory, as to the greats 
isrieizus$ion;of QQipyreal gas, when these pheno- 
jnena take, pla^e. Y^t ]>e La Hire does not agree 
•^itb« tbose^ who supposed the temperature of thp 
seasons, due to influences arising from these solar 
.appearances ; he ratber thinks the variations of teo^ 
^perature, owing io. the differenjt ^xbal^tioQs froq^ 
the earth, sonetimes colder, sometimes hotter, and 
:to the diversity of winds which rule in the same 
<e«ionSy not having, ^o fiir as he knew, any regul^ 
•periods ia our climate.^ 

. Other planetary influences should not escape our 
notice^ particularly that of the harvest moony wbiipji 
is sai<i to biive an efie^t in ripening and hardening 
grain. The sol-luoar influence, not only on tides, 
.but on the periodical disorders of the huqaau rac^f 
is an object at once curious and useful, and should, 
-with^the question relative to the solar spots, be put 
,to tbe test of extended observation and experiment. 

With 

• Mammret dc rAcadem. Roy. dc Scicb. 1718* *7i9' Pfcilosoph, 
Traiw. Part H. 1800. Art. XIH. XIV. Part H. 1801. Art, Xm. Mn. 
Guthrie, in her tour through the Taurida or Crimea, lately pub- 
liihedy gives a striking instance of curious varieties in climate and 
soil, occasioned by local or terrestrial causes \ which she, at the same 
•time remarks, ought to teach geographers not tq judge of climate 
|]|ere(y from latitude and longitude. 



With respect to health arid disease, t!he' ftiSSfifidiS/ 
portant concerns in human life, "it is uni^rsally 
acknowledged that the state of the'tiir,'and the'teitt& 
per of climate, have ah'imjteribus^pbtWjt in litfirig 
these conditions of the huittah bbdy^ ^'iteveftheliMW 
the several qualities of the atmosphere?, t^'hich^'ift 
each known cotintry, have such authority^ are nbt 
yet suflfibiently understood'^ To trace the natuite of 
fever, pestilence, and contagion ; tb' investigate the 
causes bf^ epidemical distempers, tlic Tafcoufrs of it 
medical meteorologist may be usefially directed : this 
is a walk of an extensive* rartge, a walk unquestidii- 

. «bly full of objects interesting to society. ' ■ '' 
'A variety of common' 'arts, the art of bleachiilg 
fbr^itjample, may be improved by an extensioactf 
the doctrines vi/!iich develop the phenomena of tfee 
atmosphere; such as the operation of light, beat, 
and moisture, separately^ and in combination, on 
vegetable substances in the process of mantifacture. 
^ A branch of geological science, ther discovery of 
taines; which partly depends on the State of the air, 
iii w4iich the analysis of minersd waters is carried 
on, tttiay %e faciKtateff by mijteorfclniow^ It 
will alsto'^sfet vgeotegicid? itk}tiirer^ in tracing the 

. "Vatibtis catjses, to who^ aetivity the earlhowes its 
p^esc^ Wbnderfully diversified appearance, such as 

"the' geiierd tfelbg^, 'pkrttcular iniindations, earth- 
^ak^»,-^vol^no», &0/^' 

Meteoric observations may be applied to the de- 

. 4:^tion of springs, which in some cases cannot be 

discovered 
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4iscai?gfgd by the common,geQlogioal knowledge of 
the v^pous strata of the earth. For instance, the 
apfiaarance of mists about mountains and moist 
|»|ac^, at certain perioda of the day ; and the com- 
]^attivej»p^tion of boar frost in particular spots of 
l^jpr^dnaQt, where it is essential to find out the source 
;jpf^8|^ings« This art is of importance to (he cul- 
tivator,: both for the purpose of draining thqse lands, 
which tbo much abound with water, and for the 
.j)i|rpose of watering those which ar^e toadry, and 
that lie benea4Ji the leyel of the springs, or where^ 
.unto water may be raised by machinery i Not only 
in this respect^ but in various other cases of moment, 
fiteh as regulating the time of sowing, entering on 
May : faaiivest, &c. might the husbandman acquire 
assistance from the doctrines of meteorology. 

Jk isijtrue, indeed, that, in order to produce a 
iWtis^tory system of meteorology, the inquirer 
qug^itto possess materials and documents, whiph no 
individual, perhaps no community, has hitherto at- 
4qinptad to collect, and which we can scarcely ex* 
.pQ<;t to obtain in the present mechanism of society. 
JBut, admitting ail difficulties and defects,. until the 
existing state of knowledge shall be greatly advan- 
ced, it is certainly in our power to gather histories, 
. to accumulate observations, to methodise them, and 
to approximate nearer and nearer to a system, as 
perfect^ as the limited faculties of m^n can.accom- 
.'plvjhi ' 

.the 
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The ingeniocw Dr. Waterhouse d^Iorflf^^tP^Hb 
always impressed biiB with somethitig b^deri»g Oil 
iroDder, that, dmiog^ nr and twenty centurk^ 
wherein the memoiy and- learrring df mimkind Imi^ 
been exercised, there has Ink been' found OK£ 
SECRETARY OF NATURE safficiently instnicJted 
to give OS a complete history of tte various moDeorio 
phenomena, -with an entire and connected chain <^^ 
causes. ^ • , .: ^ -i ; 

Notwithstanding the confessed difficulty ef thii 

pursi!iit| the Doctor observed, *^ akhoagh much Of 

^^ the operations gcnng forward in the atmospbOtfe^ 

^^ may have some links that have hitherto escapiKl^ 

<^ the most .inquisitive eye, and others, though seeii^ 

^^ may not be fiiHy understood, still we ought not 

*^ to be discouraged. These detached links wili 

^' one day be united, and form a part of the great 

^^ chain of natural causes, adding still stronger proofs 

" of that unity of design which pervades the great 

^< Temple of Nature. ^^ He is even of opinion, tJiat 

some future Franklin may do with the accumulated 

facts in meteorology, what Newton did with those 

collected by Kepler and Galileo, and therewith fbrin 

a system which may teach man to bridle the wiTtds 

themselves, and render them farther 'subsetivient to 

human uses.f 

Though 

^ Perhaps Dr. Waterhouse, who is professdr at Cambrid^, Mb- 

sachiuetts, should have said, during more than tbirtythrei m^^mt 
reckoning from the birth of Moses to the year 1803 of the Chps- 
tian «ra. 

«ew York RcpoMtory, VoL V. page 4^9, 47* 



9S(^(l9ghr«till ^ fiKimfihis -littainKQenlij ingenious 
iodividhiielA &ave doiie inucb> • and may <1« more ; bnt 
copffidvilig thatrtbe matenah i»>tbis i»ublifn!e depart- 
ment iti^ mature) lie iftd^tach^d and scattered pieces, 
hsaAi^ ^iiLdliyaWtvMitM/. undertake the labour and 
expence, or can have the opporcnnity, without pz^i- 
ft>«tippar/,- to celleot theni) and give tbem the ad- 
vlMiMigaS' (rfa^ystematic-fopm. Gopernicut,- Boyle, 
Locke, Newton, and other ingenious men., did macb 
10 {iTGiiioting ^physical :and moral instru^tipQ ; ytt 
their, rwovks did not sopersi^e the necessity fer publio 
establishments, to advance those very branches -of 
knowledge, in wbioh their exertions were prominent.. 
Nay,, perhaps, the curiosity which tbey raised, ^Ad 
the light which they shed on the subjects of iheir re-* 
st^lMr^h, conspired U> render tho^e subjects, at once 
increased objects of public- attention and patronage. 

:^<.When,'' says an excellent judge in those ipatters, 
'<tbe yast importance, of -meteorological jbnowledge 
^^ to agriculture and navigation is considered, there 
'^isat present, some room to bop^ that establishmenis 
^^^ this nature may tfike pUce, at n^ very distant 
** period* The number of persons, who, from a yiew 
^'•€>f attaining a settlement in such establishments, 
**• would receive an education in the :difFer/ent sciences 
" connected with meteorology, (that is, indeed^ all 
*• the different branches of mathematics and natural 
** knowledge), and the emulation, thus excited, 
** would necessarily diffuse a considerable mass o€ 
** knowledge throughout the community.^' As e$^m- 
- , , s . pies 



en io tb^i f^^d 4C>bservQ$, ,tbat Theodom, ifeg, la^, 
pector.Ps^tfpe;Of,th9 Rhine, realized tbi^,pr!#?t 
iA his dpnftinipas9-«n(Jr!tbat .Catharine,. Ea^prf^.,$^ 
Russia^ ponceived* similar dj9^gn, shQr%,,bef9i5f^,b^ 
dppeaae*^ -■ ■, ■ r - *; ■ . ■ • .'j 'o ^^^o/ft 

, .,1 baycdsewbere observed, that Iceland i^.paitur^Ujr 
j^apM^for an institution of tbekind ber^iiMfpppsec^ 
It. jisfplaced.in a situation strikiugly €entral>-bQMveei;| 
the: old fxid the new world.; its temperature^ ;^ to 
l^^aodiffpld,. is ren;iarkab^^.aiQderate ;„ the higbiu^ 
jjjMft oi'its gener^il surface^ jfu^ipt.mgre thaa 27Q(jfee^ 
j^bpKff.tl^e $ea; and its loftif^t mountains,. arp Ipwt 
i^(:|ppipar.ed j^ith the elevation of those, in the regions 
je^t. apdl, w^ of it. These natural cirpvim^t^po?^ 
lire so manifest and advantageous, that it were ^ pity 
jtbat art, which is no ippre than the handmaid of nar 
jure, shp^d not. do its duty, and through negligence, 
leave ir^gpmplete what its mistress had kindly pointed 
out for the benefit of the servant. f 

The most appropriate name for this foundation, 
seems to be, ". Institutes qf Physical and. Moral 
Geography r for which should be appointed a pro- 
fessor, whose duty.it would be to give public lec- 
tures, comprising as much of the ancient cbaracter 
'^^all countries, as could be ascertained, together 
ijjrith ihe present circumstances of every known re- 
!i^Qn, as to clipate, diseases, customs, products. A 
:;- : . -. knowledge, 

^jrtvo, TrpBi. R. L A. Vol. VIIL Science, p. %l*f, 
t Tnnt, R. L A| Vol Vm. Science, page 464, ^. 



tf ili^ sUbjt^dts; ina$criuc!r as fctteylaitni^ to the 
atiN^6b^f^scletM:e;andthe4:uIturb of tU^ 
itieMWti, is hfiportarit to'thfe ititcreists of iatiy com- 
fttairfty '; ^rtd in a Whfttld dfe^refe^ is it esseirttal to 
those of the united kingdom of Great Britain ^d 
Ipefariff/Whith-, tti^gether with valuable sdences and 
«t!^ fl»)^aaYld^/8ec. wiihih Ifself/hath possessions ot 
ifiotnfftierce'ih 'every freqtfented cotintry on the gldbi^ 
Not only would these lectures be desirable in a 
{Physical, morale and political sense, but they would 
be adrantageousy tnadkssfcal poitft of vifew. TUfc 
idtestigatfons^ into antient history, whichv siich ia 
tJourse would necesisarily require, would call forth 
\>bservatidto on the characters of remote ages, cbu^ 
)fNtrbd with modern times, which would hare a useful 
efieet Oh the intellect of youth, and render growing 
"gehefatlotis,' as far as its influence could extend, not 
itnerely dupes to sordid pedantry, and scholars solely 
in dead languages. 

" Whilst an' institution of this description would 
'^entually be of general service, it would, in a direct 
'teafaner be locally advantageous to the metropolis, 
^irfiere it would, of course, be founded. There, with 
^6 several other establishments already tnade for the 
improvement of the sciences and the arts, it would 
combine in forming a circle of literary schools j where- 
in would be cultivated and taught, every object of 
useful pursuit. This additional course of lectures, 
instead of trezicbing on any of those at present estab- 
lished, 



Jisbed, rwould bfltve « <t:encfenc)^ fi^vpirrable to^ftbam 
ftIK Being in a great measurf) el^mmt^^^rminf 
aserjf^ft Qf<i0«»ectiog ]ink$ in *he ii^fl»9tisfti€jbaJntj<if 
Q^iu-e aii4 ^rt, it would attract t^f^ ^ud^rtfj/vto the 
ti^mple of ^Gienc^; it would ^M^fo^d to bim tbei4o<M» 
of that gl9rious edifice ; it wc^ld ba^i^ bift$6fij»raj|<$0s;^ 
it^would joaetbodise bis eoodiict i» tbe stAte of pitpi* 
Igg^; ^nd it Mroujd,opeii tphi^yiew seferaJcbaiobeis 
containing tbe ricb furnitur<9 *of ;wis4om'and viriue.^ 
For communicating sucb MSiforE^ation, wbicb ^vi- 
4fi^y- l^pbes pa many brancbe^ pf buma'n know>- 
1^4s^» lecj^u^es ,34:^ ^^^Fei^g^ly well caloulaied^sand 
]^v/^jlqBg.l||;en hejd in high ^^timatipn. In order to 
ai^i^ipj^e^^ '^ l^turer must come before his audienqe 
wUpr^pafrefl^lopcesent to them the harvest of bis 
r.o i-. ' iC'Hi V ■ r' ■.; . labopr^, 

^^ *Th^fi; W hoi an inisuratc^f^et in nature; all things have a mo- 
tnsA a^nfp%}Qfior4^^endeacj more or ]f$% direct; and in our 
world, (most rcasouably too throughout creation) the great circular 
eliiain,' which fibks entity to entity, dbes not want a single riofg, 
though human knowledge be not yet arrived at that pitch of per- 
fection, competent to trace with precision qvery point of union. Al- 
ready we "have seen, that the pHosphat of lime, which was supposed 
to f^econfiikcd toche tonlpMition of animal bone, it now found to be 
a;i »;igrcdfe;it,ij|;i the vegetable lystem; and sugar, which, for a \o^g 
time, was thought to exist only in the sugar cane, is now known to 
be present, not only in -several othet* species of the vegetable, but 
even in seme of those of the mineral kingdom. Vanquelin haa disco- 
vered the saccharine substance in the emerald ; and he also found 
that the beryl or aigne marine, is composed of the same princlplea 
as the emerald, the colouring matter excepted, which is the oxjrd pf 
chrome. The animal kingdom, likewise, produces saccharine juices ; 
for example, some of the products of milk yield a matter of thia 
kind ; and the actions of the human vessels are, in certain cases, to 
modified, as to generate in the urinary secretion, a saccharine sub- 
nance, which is susceptible of the acetous and spirituous fcrmenta- 

on. 



labours, which he does, har living language / in living 
language^ whose signal power of making a strong 
and laMin^ impreission on the human mind i$ felt and 
ackob^ill^ged' by all; A written discourse, compa*^ 
red' with dti^' delivered viva voce, difTers from it as 
qiti^b «i6the^(^ does from the ^uick ; the shape and 
mcjm^drs of the forttier may be? all entire, but, lack- 
ing ^i^^j»^4V 6f unvmationy it may be resembled t6t;a^ 
species of -diput mortuian. • • - 

Exclusive of its advantages to a country, the foan-- 
dation of a public establishment for the cultivatioilof 
science, gives dignity and spIendoHr to the staJCj 
and at the same time, it may be accomplishcid by il 
small comparative expenditure. ^Men <!rf sciencer 
are seldom avaricious. Devoted ^o' the ^cifdy -of 
natUrt,' they have ordinarily but few acquired or 
ai:tifici$^(wants, apd conseqi^iMJy ^ey aige ccnt^iit^d 
with a moderate provision. A salafy whieh would 
a^ppear trifling a^d indequ^te to jtbe supppr^ of > 
iMuriods/ person' in fashionable life, in a greats 
city,, is. ^Oiply sviffici^nt for the maintenance of 
the labourer, in any walk of natural history , -who. 
dedicates himself to the study, the laboratory, thfe 
field; the forest, ©r the mountain, The;7wbple, 
establishment of such a man Would not require, for 
twenty or thirty years, more thau aiji aqibass^pr,^ 
or an envoy extraordinary, would consume in one ; 
whilst tlie good that might ensue toihe natiopj 
would be an inverse ratio to the expense. 

A person. 



A person who undertakes the task here proposed^ 
that is, the culture of an infant science^ must in 
several particulars commence with being a scholar; 
of which, indeed, he need not be ashamed. The 
candid avowal of a scarcity of mateirials, with the 
difficulties .thence resulting. in the condmfii^^knent, 
Wpnld rather^ redound to bis credit. Thc^ le^a^ be 
kpows at the outset, and the more he feekrAe o^ 
cessity of aciq^ring information, the mbre reason 
there is to hope, that he will by exertion, attain to 
the degree of capability at which he aims. 

fie who tfatjs, as it were, creates himself, aii4 
create^ the dciencQ which he is to teach, who 1^ 
hours BQ& Only -for himself and his cotempioraffies^ 
l;f9it 4ka'»fbr posterity, has prospects too animating 
to be dil^DQiayed, by eVen considerable difficiiltiesi 
firom epiibarking in the design. It is, in fact, al- 
most always in the power of every man to accom^ 
plish more than he conceives, to perform more thao 
he undertakes; and therefore it is both wise and 
praise-worthy to attempt every thing that is morally 
within our reach. Many dormant ideas may be 
HWakened by mental exertion; and the intellect 
exercised in this manner, will produce a variety of 
sound sentiments, which otherwise nOight have Iain 
in eternal sleep. 
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Sect. IV. 



/* t¥ ts ^tttfi^«©eissafy to enaploy any formal argumentaf 
t6f stelfr what may be readily compreheifded, by Atty 
0%^ bi^ihbderate reflectibh, Ttamely, that itis^Jt 
dfiiee beneficial and prcicticable to dimfi^ish the quan« 
tity of imports for manufacture and home consump- 
tion, by iiltrodncing or ext^ding the etflture of 
V^irious articles of ifative" produce, which, in tbfese 
tj^kn^s^' we are now content to derivef frotii - abroad; 
With this view, we should ac^ on th^'fii^ani^Mtid 
prindpte; " That the labours of tHe idoUgf^fitt'iHe 
*• sAti; and drive the shuttle;'^ firom whi^bit follbws; 
thlit iHgriculture is the basis on which to f<band ^tbe 
seenrity of the state, and the prosperity of the. 
pec^ite. • 

-^We should not sufier ourselves to be deluded by 
iih& golden dreams of conunerce, that is, * camme/ftut 
hi the extreme, or a foreign commercial sj^tto^ 
whichyinstead of being subservient to out' domestic 
industry, cripples it and keeps it in chains. At the 
same time, it is certain that our naval power, upon 
which our existence as an independent people es- 
sentially depends, cannot be maintained without a 
large measure of commercial intercouse with other 
nations. Neither can the state, without such inter- 
course, preserve its necessary relations with foreign 

powers. 
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powers, nor acquir^^d coDsiderable poction of iln 
indispensable revenues, by any other modus at onca 
so productive, and so long sanctioned by lexpe-* 
rience. The evil, then, to be avoided, is giving 
to foreign commerce too great a dominioQ over dp^ 
mestic labours in agriculture, arts, , aud^qQajii^;ptQ« 
lures. All put into the balance of wi;sdpm, ^^h 
will have its due weight, and unquf stionablj? tf^rii^ 
culture y the first art of man, will ever >prepondQ« 

rate.* . , 

Among the works of. agriculture, .p/^z/^/w^ \s epti-i 
tied to the most sedulous attention. Of all vege- 
table productions trees and shrubs J^re the hardiestj 
they grQw sjpontaueq/asly where no other plaijj^ts ji^ai^ 
thrive, apd..they surmoupt all others of th^ leafy 
race. .With_ them, nature covers even the njost hac-i 
ren parts of the earth, provided her eqde^v.purs. b^ 
not thwarted by man;^ or by other animals. Hence, 
in the progressive, population of the globe, ^o^ests 
have been found to overspread almost every, unin- 
habited region. Mankind could not penetrate any 
where, without meeting the valuable supplies of 
fruits, wood for fuel, and boughs and l^ay^sto af- 
ford 



.« To censure trade, 



**• Or hold her busy people in contempt, 

^ Let none presume. The dignity, and grace» 

** And weal of human life, their fountains ow«-/ 

** To seeming imperfections, to vain wants, 

" Or real exigencies; passions swift 

*^ Forerunning reason ; strong contrariouf bcfttSji^ 

" The steps of men dispersing wide abroad 

** O'er realms and teas." 

Dtiiu 
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ferd thdtex^ against the inclemencies of tbe weather, 
fh Ireland there are few sitoations so bleak or bar- 
fto; as not'to disclose Femains of a natural ligneous 
vegetstion; and what nature has formerly done in 
this respect^ may, by studying her ways, be re- 
fModuced by art.* 

hiEngland, though so very much superior to Ire- 
fiindy hi its ligneous j coverings, they, complain that 
the internal supply of timber is not at all in propor- 
tion to tbe consumption. They have, indeed, some 
remains df the. old fcMrests; in numerous parts they 
have hedge-rows of trees and hedges of underwood ; 
and there: are clumps and plantations of wood in all 
those modes of distribution in which trees and dirubs 
can bie used, to make, as it were, the shading and 
iiokmring of the landscape. The kitchen garden of 
t6e fthners and cottagers too, are . here and there 
a«At)Qnded by hedge-rows of trees; but the cot- 
^ tli^ lately erected, rarely have those rows around 
th^ little spots of garden ground, and the ancient 
ttleeft ornanoenting their church yards, are rapidlj 
cutting down, without their places being supplied 
wiitli a young growth. 

F In 

* ** Ptindpio trborSnit varia ett natiin creandU; 

* Nunqye alic, nsIBs han uaua i cogentibns, iptx 

* Sponte tiHi'^PtaHSBt) cmpotqtie et fluamna late 

* Curva tcaent.'* 

YiTg. Oeor. Lib. IL ▼. 9, x^ 

* At first, by Tarious ways, o*er hill and plain, 

** Spontaneons wbodi dotbed Nature't wild, domain: 

<* Some rite at wili, and with uncultur'd shade 

** Fangs the wild streams, and darken all the glade." 

SOTMBBT. 



lo m6h of these iiHteiKes as owi^ tMr tftes to 
modern plantaticm, the cboioe of the species bes 
been regulated more by ihe condderation o£ the 
rapidity of their growth, and the particular ^colour- 
ing of 'their foliage, than by a. due c^^nL t^ the 
utility and excellence of dieir timber. ;Tlie annnfd 
enttings of the whole are rery> small in cf>jai)padson 
with th6 MbI quantity of timber which m yearly 
consumed, or otherwise put to nseio'thatjcountry; 
and the internal supply 4$ gi^owing every ; e^ small- 
er and smaller. At pretfent, both Great Eritainomd 
■Ireland snSer a considerable drain of moq^ to pay 
lor tho' timber whieb they receive from^ Amerioa. 
fte N(»rth sea, and the Baltic. But these resources 
fbr the supply of foreign timber begin to be ex^- 
Iftnsti^d^ ahrf^<*iifcfeeqaet^ th€ article' wiB itet twdy 
grow progressively mor^ soavpe^ but the balance q£ 
trade Will, fh those ctalHSrte// became pr«^^ 
ably heavier against us^ ^ .,,. . f 22 • 

The eastern parts<^ iher^An^kMlniidricaii pi^itmm 
are, heite and there, splbarepf trees, that the iiihi^ 
tants, at any distance from die great mers^ jfi99»if 
find wood to be an artv?le of heaVy^' eSfaS^ 
Throughout the whole of tbeUoil^StaKe^]^ wvU^ the 
timber is daily faintfg ii^Mgirttife Wfct'bf'to fctfltlvatoi* ; 
and treatises are written, with the avowed design of 
prevailing on the people to clear" ahrf '^fettle" thefar 
wooded tracts with still greater expedition; for in* 
stance, one by Mr. Sibbald, on preparing for culture 

the 



comoARATKms, $f 

'^le-plneUaikls- ofGeorgisu* That most iiiTalaable 
Wise, ih6 fhe^ak of th^ southern stsites, i4 wastefally 
destroyed, and not protected as it ought to be, by 
the proprtetora, the states, or the federation. 'The 
satrannas (nwadows), situatef in the middle of die fo- 
t^bsts of tSie^ American continent, are bamt atinaally, 
ty tbfe^&TElges, and by die new setders, for die pur« 
pbse of renewing the grass, attracting the deer, and 
pasturing cattle. These fires spread into the woods, 
»id destroy tUe ^reat trees, from the horizontal 
itKftk of whicb'sprout oaks', biit they, are dwarfs, and 
^nsequently not fit for the uses of those fine large 
ones that were consiimed.f Besides, the woods lure 
""^ ■ - >-4 •■ '-- /^ '-■ inten- 

vj^.J^^Si^hsM draws our attAtioatQ,8tt^o^ciii Ocm^ 
& oontiden, f rom iu fbrm,«to haT^bm detdneil'lixiutm for thip- 
iiiblertaaA thaeii^tldfeg it0M iflduc^nldt^lto tbt cteitflay, but tt» 
9in^f99|f||u^ThU ucecf^ k caUfi^ tbt ^ruU^Jti^ or Yuigari/ CAivM 
Tm, Its figure, its foliage, and its flowen torpasi in beauty all the trees 
«rthe fbrcit. It makes hamdsome fnrnhtfre, sMsbidiat r^lmbli^g tbe 
nwl'wbick iuiKd In CuW itr shiiHMUiqg» numtd Spaaisli tedar 
sr fafmsh^inahogaBy « If the China-tree would amwer the purposes of 
mal'ard^tectiiref & ten years ^owt6 it would product dmber fit 
fcif^iiii^i ^^aoitost biirthtii. Q«g|ht not attempts to be muS^i to 
^api^iTT^ theK trees in our i^ands ? Cedars grow well, on a lime^ 
stoiKjrobstratilBi,''evcn in the'l^ortli of Ireland; for instance, in the 
iril tiiidSliM- gmuMfedi ^£. Coabiilfiam, Bsq. of Sprin^Ui, county 
of |>on^]9V|facri(;rthf beauty and jrsfa^tude of those trees ixidicate a 
jituatign a9 genial to thdr nature as that of the ancient Libanus. 

-fj^enil te|;yelfa»9 not having had time to observe these oaks with 
sufficient care, have taken them to be a particdar species; but those 
iHiO^ aoo^'^Jr««'b^eti pbntdd, hk^ sent forth, Hke all others, a 
facttldllig ^bo^vpthout' producju^ succours ^ whence it seems pro- 
bable, that there are no scion-bearmg or stoloniferous oaks. New 
tack Reprosttory. VoL V. page 44X, 46. Id. VoL VX page 61S, 7^. 



6f PREUMIMAKV 

iiitecUi6n3% eet fire to, in order to clear the fondb 
more quickly and cheaply, than they could^ be bjT 
cuUiog.dlpwn^t;]^ trees* . 

. Ill Noi^vcay asnd Russia, timber is much less easily 
obtained^ tti^n it iy;$B aa hundred years ago ;',be9ause 
tbf^ior^sts nf^est to the harbours our the sea-coast, 
and .tQ..thf^,;gf(»tt rivers^ have been gradually cut 
ciA^vn/.for.U^ convenience of exportation. In smoe . 
parts QCp|bh]Qse.^ northern copntries^ thefipantiness of 
pwviwi^ obliges tfe yi^b|itaixts. to bring, as mufeh 
oC^he^r^»ce unde^ cuUiVjE^tipp, as they can inan^ge; 
a^^Son.ti^ purpios^^ the;5r c?lear the woods, as doM . 
ipNpKtlt^Wjnc^i, l>y f|qHtinp[ fi?e to the trees, after 
wbicb^ tbg^Vwg;*! is Jn^rpduced among the charred 
tranksji ^i]Ld J^eL|rp|L9nd. roi^hjy scratched. 
^TJbis j|jA pr^c|i,ce^*yirjiiph i^ay, . in tjrutb, be cafled . 
aa indiscreet passion for cillagey and is oftea in their - 
case, a^^also in that i)f the Amerigans, pro4uctire of 
tbe^yrpi^t^oii9e<^nves«^ The thin soil, loosened by • 
the implenients of culture, apd pulverized^ ^t ^]^? 
sumioer be8.ts, Jis.,^opn .^w^ptatw^y by. the rains 
of aiitumn, and leaves, the bajre rock encumbered^ 
sometimes with loose masses ofsranate. No trees, 
spring up to coyer the surface, for the scattered seeds 
dan harJly take root ; the tencter ^shpots^ uow without 
shelter, cannot withstand the fury of the piercing 
winds ; and thus are whole trkcts condethned to per- 
petual sterility. If to this we.add the inqreasiri^^ate 
of the Artie ice, which must render the climate, of; 
those northern countries still more rigorously cold, 

.we 



COKSIDERATIONS. 49 

ym must expect that a progressive and insuperable 
hostility to the growth of jJlants, will there be the 
natural^ result.* 

From the primitive ages of any nation, littfe infor^ 
motion IS banded down to posterity witb' respect to 
plaHtihg, or to other arts of peace ; and therefore, 
id regard to the ancient woods of Inelaild^ a country 
oiFten and Ibni^ in states of considerable intestine dis- 
turbance/we want'documents wbereon to fotind satis- 
factory intelligence ; hence we' can only ofier an im- 
perfect sketch' from the best authorities we have' met 
with on the subject. ' In the earliest times, Irdand, 
Jike other countries in Europe, was,* no doubt cover- 
ed witli forests, and its itilia&Ytants, for similar reasons, 
led the uncivilized life bf hiinters, herd^eh, and ro- 
vers. In this forbst islar^ they wolSd ^SiVtr plenty of 
game, and other means of sfubsist^te fii^''Would 
deffve from the fertility of its pasturage, wilh the 
aounaanf stores of iisK (n it/lalLes, riversr, atid seas, 
t'he aestruction of the foi^sts* would foHow from va- 
nous causes : the naituVat firo'^ress of thtt* aborigines 
ip biviftzation ; the accession of other pedple having 
more knowledge in the arts tlian theciiselves ; those 
new-coiners wishfng Jo clear the land of woods 
for the satce of security atid tillage ; and other causes 

wnicli need not beliefefehuiiierated. f 

-. • Ceruin 

~i.)f . The uamc indisftrcet paiaion for dlUge is observed to take place 
ja.tfime parts .pf England; for example^ in Essex,. wh^reimncnse 
foantities of timber have £dlen before the axe and the ms^tosky to 
^iUke way fpr com.- See Hewlett on tithei, page ftS. . 

' 'f One of the ancient names of Ireland is said ttf Jutrd been InU^na" 
JiiMlMSf i. e. woody island ; but this name, applied to Ireland, ap- 



'Certain it is^ that at a very early peridd of IttiAiiAl' 
iory, there appears to have been a scarcify of t&iflMir 
in this island, if we may judge from the Brehoiil^WB, 
which were particular and strict in claiiiesfoF^its 
preseryation. According to these laws,' the tiB^er 
.or wood was divided into four classes r^i,itilr^A; 
%,Athar; 3, Fogla; 4^ Losa. In t^e'nl^'i^e iit- 
cluded oak, hazel, holly^ yew, a speciy^of pme, 
and apple; in the second are alder, willdw, Ifawt- 
thorn, quickbeam, birch, and elm ;' V[i the third 
are black-thorn, elder, spindle-tree, white-liazel, and 
aqpen ; io the fourth are fern, furze, briier, heath, 
ivy, reeds, and thorn-bush. These latter sorts Were 
0et. apart for fuel ; which not only shews the preci- 
rion of the legislative system, but the scarcity of 
peat-moss as well as of wood. Native rustics, how* 
ever, were allowed to cut wild crab-trees and 
small branches of white hazel, for certain specified 
purposes ; and they were permitted to burn brush^ 
wood in the night, to dress fish. 

At the same time they were very careful of their 
fences, and provided laws against various kinds of 
trespasses on land, whether occasioned by neglect 
of herding, of confining, or of fettering beasts. The 
different species of animals are enumerated, and the 

penalties 

penrt to be a mistake of our old historiographers, and probably* 
was intended for one of the JEgean islands, supposed to have been 
formed by the Samothracian orOgygian flood, which happened, ao- 
cording to Sir L NewtoB, 1045 ytart Mora Cteiilr yaQa&ccy*s Via* 
dicatiosi, page 14, %6, 



P^aij^ ftffi?^ ^o each, viz. cows, horses, and 
sw^e, together with 9undr)r petted animals, ag 
herns, deer^ wolves, foxes, &c. People, likewise 
TFere prohibited clambering over ditch^, and swim, 
joning^ or fording rivers, to gp into lancb. 'The fines 
for ^resking ditches were regulated by tlie width of 
the )^re|cfa, which was measured by the number ot 
stakes,^ ^.n?©; five, eight and twelve in breadtli ; 
and as the enclosure of the bawn was bfdieired to 
be topped with stakes interwoven with brambles,' it 
is probaI>le that stake-^nd-race hedges were then 
much used. 

None but the royal carpenters were pnyifegeict to 
dwell in the woods, according to the seanacna^, or 
pH law f so that it appears there were public laws 
<;^ a very remote antiquity in Irelandr A distinctibii, 
ipdeeci, is noted between the laws. enacted in' the 

itiin^pf Pagankm^ and those establish^ sjipce Claris* 
tiaoity«^ In the former or Pagan time?^ those I9.WS 
respecting the preservation of wood 4nd C<^ces seem, 
:^OQi their station in the. code, to have, been enacted, 
^especially as being eptitled^aan^A^^ pr the old law; i 
w^^ the latter^ <Hr Cbri^tii^ times were distinguish- 
4q4.by another, ajppelk^ion, ^ yi^. the beginning ^f 

: !r}?ft<Indo-Scythian emigrants from Spain not only 

cut down the woods in Ireland, but the form of their 

*^ government 

-M.^^i,\. i .. . ...-. : ...V. :;v> ■ - - • • - ' '■ 
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: ^ . ^f VallsHeQr'MiSBttBCl. page 7^ 66^ 



gpvernmiQnt was hostile tp improvements.^ After tBa 
i&fpisc.fif HeremoHf scarcely did any cooieta.di> 
tlurone of TeaiQor, but through the biood of bis \m^ 
ine^jatq predecessor ; and this lust for dominiod^ with 
all its.consequent turbuleiK^^^ the depraviatian of 'the: 
f ileasy &c., notwithstanding the endeavotxrs of som» 
w^ prince^^ kept the natipn in such generkl cbmni 
mo^ion^. throughout many centuries^ that the peace*' 
able arts of life could not advance. Hence ruraf 
improvement, such as planting, could not be sup^ 
posed to flourish in those times; and the natural 
woqd«,jf opt intentionally cut down, would undergo 
the fate of neglected property. It is true the settle- 
m^ts of the Fileas, and. of the Druids probably, 
woKe a. sylvan cpmplexion, and were held long sa- 
cred ; but this would be the case of both only in cer- 
tain districts, whilst the latter, by their corruptions, 
became disrepectable, and the former dwindled to 
nothing after the introduction of Christianity.* 

Whatever plantations belonged to these Pagan: 
settlements, it is likely, were preserved by the 
monks ; and this island being, for some centuries af- 
terward, the seat of learning, its best patron, tran- 
quillity, would be favourable to the plantation of 
trees, as well as to other agricultural improvements. 
Nay, there are grounds to believe, that the labours 
'•'■'" - of 

* O'Connor's Third Letter, Collect. Hibem. VoL IV. page 107. 

In little more than 200 years after the first Milesian landing, besides 

what ground private ezeftion deaced of wioo^, no less thaii 6% Urge 

'^"acts of waste land were prepared for tillage, by the contribution 

heir princes. O Halloran^ Introduction, Chap. lU. 



^UDiitaltmM) g«^# A i%d6de4' diaf^Vetf to thisebtiii^ 
tejr/ attfeh iltodW^^ttMi|tti«iifoi?^^ -We 

ikim ^}SUittei% df €mr^mm fo)r dtketog, thxt^ 
iarMibtwelfdvJixi^ Ir^tefird'^Ms «<>t%i^d whb'fo- 
mskQ^ ivtelfV7i&b{te18ttg}f«h^4(»ttlM6IAd^ ^w^e gr^ 
chiB% lotamjl ito make'tMiii Ibr ttgricuk(i)re> frut 
iflgtbair fiiblXKf^sMised^ tb« IrMi^ it iippeari( tbdt 
thapreamtkti vridpiioie dilnilltilaion for some' ccihl' 
tiidfifli.aci ion biir.-.:- ,-,i\ju^ j.."^, .^i: 'ii'J» . , m::. i;-' .yv'-^r 
PiTianKtiod'^ inlbrmfl^ tis/ that W^r^Mfiifeti^-niBM; 
fvbiobwaBbrtibniiit in 1399/ V^^Mfed With^tbe'^iiAI^ 
hoLt^oskiof Shillelagh ; -(^if^btoitglA ft&A \M^i!t^' 
mods 49 said ia form the tinlb^s^'^rfifk^ ^df)ptitt^!ki 
leads of the^knagtiigcfent chapdl 6f ^Kii^ G(^^; 
Carabvidge, built in 1445, iand the ^srme^cltiiree/ wib^ 
aretoU^ supplied tlie timber for the- tdof^^- Hbhiy 
the VlllthVcbupel, in WestminsTerv 'bfrilt b(efoif«^ 
the middle of the sixteenth cefftiiry<^ It is ^g«hlkmll)^ 
understood, that about the middle of the seveftteMtfa 
century,' a sale was made of the finest timber 'that 
remained in Shillelagh, and after that pei^od' the re^ 
sidiie of standing timber underwent rapid destruc->' 
tion.* / *^ 

Though 

* Hayci on Planting, page zzo, iii. Statistical Survey of Wiclb- 
low County, page 115. Mr. Hayes sap that Shilelagfai signifies Fair- 
wood ; but there may be another derivation of the term: the ancient 
Irish had a military corps called SbiliUA ; they fought with spears 
aui^'of oak, 'pointed and hardened in the fire, and were a Jdnd of 
light armed intgukrs. SbiUelab is a common name, at this day» for 
a stick burned M the end, carried by the peasants as a weapon of 
defence. Collect. Hibern. Vol IV* Preface^ page 5;. 



ITCirft fi»t:;lm>Kig]Mr>^tq^^^ BadUcedi $t&te» -titt 

yeai:^ ^go^i tk^jt ffomij«y w^i^ so ba^f^ ^pf n^MKb^f i^i 

Beginning somemikfi s^H^of I>ublin^4i)fitrikveU»ig 
to I>c«gfaQ(ia^ Dttodaik^^ NQ)v|cy^ «mi«sliira« Dror 
more^ nQt a woi^ iirprtbt^pedlingof, wlis lo ha oean^ 
and jjsi ^cnnoiwi^tft oC:(htft cstQurse^a single tMa^wii 
Bf^.|)er9^tibb:ifi nany miles. As to thtgrcitt woods 
^ndttob tfaexna^ reprsfleirtadjopDn themQwUitimf bet 
tweeti Dundalk and Ne^vryv they were then Bo-mora;! 
BOt^ten a vestige orfthemraaiainedy save: one poor 
iolhary tne iiear the high^way, at the top q£ one.tiE 
the hills, ivhich, being; seen at a great distance, etann* 
ed as a guide to travellers. 

fititt^ however, hetelk us, sevend great wood&t^en 
remained, both in Leinster and the cither fNTcrraiees* 
In Leinster, he instiaBcesr the coonty^ of Wiahlov^^ 
King's-connty, and QjueenVcounty, which were 
throughout full of woods^^ some of them many miles 



'rl- 



^ibegA MKUsveadtb^ «tad ptrts cf the odmitiaft <tf 
Wgx^bid^auiCaiiair Itkewiie were wdl wo<id«tl« * 
: Jib fiUtferi^^htto wke.'gmt forettm tbtt county 
a£DoiM^al{:;i ib thn iiordi part 4l Tyrone; m tkm 
mavKty )rf:iFectostia^ ^atoog Loogli Etotym ^Am 
fovmtf <rf Antrim ;'«!id4ii the northern dutif»tt)f .die 
oimiity idi:Dd#« $ beskks sBverai othor naMtiler woedb 
ia €itber |lartS' of tte proviiiee. But the ceanqr 
eE Ldttt^i' And &r ^ greatest ^^art $j€ thu 
l^oaniies^' o^ Dcr^n, Ardmagh, Monaghaar^ and 
Cairan '^^vete admost every where bare^ nol^only^^ 
woods^ betofalf softs of trees^ eren in ptaoesniadi^ 
at the banning of the centary, the seTejorteeiid^ 
were encumbered tr ith thick ferests; m: 
• In Munster, althougb great havock hmi, Ixtteify 
teen made of the woods, there were utiil sundry oon« 
sideraUe forests standing in the eountieeoCKecryj; 
l^ppetzry, and even in the county of Coric^ ^wliero 
they sufierad most; J^des diese, there were aangr 
mailer woods scattered over the province. 
'. Connaught was welLstored with trees, but bad very 
few ibreststor great woods,, except in the counties of 
Sfoyo andiSligo.* : . ; -"^ . . : * 

The destruction and consumption of those woods, 
by uabg.them so miscb for fuel, was a great waste fif 
9r material coriduoive in fertility. By the process of 
ewnhniioD, the rmtritions juices, which exist in the 
•^;"/ fire-wood^ 



;^ Boate*t Natural Hittoryof Ireland, Edit, b/ Griertoa, 172^^ 
GlHip.Xy. , 



tbe;,<»iJ9oa, .wn^ei^jWitljL xfxy^en,^i$ ,(J|ffu8^ iij tlje 

be partly carried by the winds into ,tfie.surf/>unding 
OGW^- Tbff$ ij|,tbe<^r^ljzpg i^op(B|nt}r o|^^ t^^ 
^«ipflt^,fiq^ea^^|ui^qiphm th^^^jopiaauKes. pccasU 
l>iied'by the slpiit4fl?oippp5ijio;i of it upon pt b^n^th 
ib^$f»}^ wby th^(j[/^prgjd5^ ^}9^ naught 

of. plants U^^^ ^t,^^fl?P^^^^ 99^^^*^^ ^, Afperica^ 
fUidgr^tcUijpSi-a^ Pari$^.,F|>!Pf;e wood is the fuel, the 
4i$twts,that5i;pply it, pttj^tf be greatly imppVerished, 
l^Ot only ;;.tbrou§b, the necj^ssity of using large tracts 
of Japd loi^Jtbe |(^f|^ftt) of ^re-wood; but also because 
fl^^t]fia|l 1^ part- of ^t ^•etMrjas as manure.* It will also 
jbeu^faevJi^JiQ tbe se^ue^l. how inimical the speedy and. 
i^^nsiye. cODSun^ption of woods or forest^ is to the 
p4f^npI^of vegetation, as well Tiritb respect to a 
flutritiT^ atmo^e^e^ as to, a productive sodL 
. jSp >!iiireepi^g wa«i the waste of timber, in some dis« 
tri^l^^ jthai scarcely did there exist a sufficiency to 
jfltTl^ the aiupppsitiop that this island ever possessed 
4^ valuable growth. JBMt frorn the best authority^ 
that jof Mr. Hayes J from the County Surveys al- 
reiety published ; an4 from the number of adverr 
tisements daily offerijig for sale woods of consider- 
able extent, in several places in Ireland, there is 
reason to conclude that, on an attentive and gene« 

ral 

* Darwin's Phytologia, Sect. X. 



ra! ihspectioii^' we sfidAld fttid sflft'statidiirg a fiur 
greater tffitifiber of la%e treiiis^ and 'rtSpect^bie plan** 
tatiorft, ttati a traveller c^tildsuffpose?/ onf 'H tburaory 
riew of tS^x:6untry. ' ^ '" ^ o / vu: ; r , 

But lamentable Would b^'ffie cic^ditibh of Tre-« 
land, were it true'^asit liki^ieen'twtediy asi^ 
that ^^ Tinman indtistty'iartikitiiiib^ li^ar^a tVrig of 
'^ the hs^Tdiek''tY^,'''%'lfim^ cferfntry 

\ehere timlE^r fonueity 'flobrktiedl if that jk^ 
with air ite ratiiifife'aUons ind'dedtifetfoffti, wcW'suf- 
fered to pass unexamined and unamrsWetbd, ft* edilld 
fiot fail being prejudici^f ¥6''the cdotitry, inasmiidb 
as it tends to nip the gerda df irtdu^ry, and to chill 
the ardour of improvenVent, wltfab^ iirh!ch, ^ naU 
tioh cannot thrive, nor advance to its ifialtural de« 
gree of cbnsequence. ' We shdtfld, therbfore, in a 
matter of such moment, remember ii^ith what foci- 
tity an eVror may be planted in tbie public mind, 

and with how strong a grasp it holds the natiotui 

.*■■' — » * ... ,> . . * , . 

Acuities, esjiecially when fostered by thifc ' influence 

of ingenuity and rank. Hence the leading object 
of these 'pages is to exaniih^-'^ie arguments offer^ 
m favour of the above opinion, and to^xpo^ what- 
soever appears fallacious, in a principle or »Uch in- 
jurious agency on the public weal/ - ' - _ "; ^*- 

-^.'H': . '• :■■■,■,' ■ ;• : ■^,: . . .. 

21 r^-^d/ .•;.'■•' ' ' - ; r ' : : \^:.' 

tlk%: Sjbct. 
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m jgi utM i «g the hbcwtt of tlieloom» 

• Br hcdtK and ease aocoopanj'd,: thej bring 

« j^pcrior treasures tpeedier to' ttie state* 

« Tteo diose of deep Fetmiaa niiieft, where -^le^ 

• (Wretclved requital) drink, with iremhUog haad» 

* Mc Pali's baneful cup.** 

Drea* 



That powerful bodies of people, originally from' 
Asia, arrived in Ireland many centuries ago, is a 
position now so clearly demonstrated, as to bear the 
test of critical examination, and to be manifest to 
every person who does not shut his eyes against the 
light of reason, history, and truth. The first co- 
lony, after making a settlement in Spain, was thence 
by Milesius led to this island, and reached it about 
700 years before the christian aera; the last colony 
arrived in the time of Julius Caesar, about the yeir 
60 ; the former were the Pheine^ the latter the BeT-^ 
mini of Irish history. Besides these appellations, 
the oriental colonists went under the several other 
names of Aire-Coti, Suae, Phaili, Cuthi^ Fir-bolg^ 
Fir-D^Oman, Tuaik-Dadan^ &c. Along with them, 
it is certain, they brought the .language, the reli- 
gion, 



n 

gion, the customs, the arts, and the forms of go- 
vernment peculiar to the eastern stocks from which 
they sprung, and with whom they mingled.* 

Amongst the arts whi(5h>they possessed, that of 
manufacturing linen cloth was none of the least im- 
portant, and one in which there is reason to believe, 
they arrived at a ^tohn-abie 'degree of perfection. 
The Aire.C?oti ^^re femp&s '/c^^^ weaving linen, and 
for linen geer.*- Thfe- Irish-ibr; the -manufacture is 
Anaat, Aitctel^W^Anm/'^irS I^^ 
are of Arabian derivation ; the last plainly shews^ 
though an obsolete word, that they borrowed this art 
of an Indian people. The names, indeed, of the 
tnaterialf, machinery, &c. belongi;ng to the art of 
making linen, are the same in the GsUc, Chaldeei 
Hebrew, and Arabic, t 

The profession of making cloth was formerly 
much rejected ; and the Tan-treabha, the tribe or 
clan <?f weavers, had particular privileges. To this 
distinction they seem entitled^ from the ingenuity 
and exactness necessary to excel in the art, as well 
as from its utility to the public. The manufacture 
depending on the exact number of threads; it 1$ 
necessary that the threads of yarn should be couuted 
wbeu they would be reeled. For this purpose, the 

Irish 

* Vallancey*s Vindication and Prospectus, passim, 

f The Aire-Coti possessed the art of manufacturing both woollen 
aa^ £nenA:lDth ; to the former, as they did to the latter, they gave 
aha all Arabic name, Fumt<* Valianccy's Prospectus, Introductioa 
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Irish early fixed a method, which is foand etpremtd 
in their language, and which continues to this day* 
The housewife's reckoning with her reel thus went 
on; at every twenty she made a scor or notch on a 
stick, hence score: every ten score/, makes a cut or 
centusy i. e, centum; and every twelve cuts mak^ 
a cion-mor otskeauy or, as we call it, a skein, hank, 
CHT. dozen; which by law should contain exactly 
3600 yards. The reel is named Tasculac, Creis^ 
ihacras or Cros-tocais, the X or cross for reeling. 

From the threads being numbered by scores, to 
form the required breadth of the cloth, the weaver, 
when he extends the warp or chain, at every score 
makes Afighty that is, a knot wove round them; 
hencefghed to weave, to twi^, and also the num- 
ber twenty, written /g'Afrf or ^^Aea7i.* 

Lin is the Irish for both flax and cloth, and is 
the diminutive of the Arabic Uha, the bark .or fibres 
of a tree. Faith, c\oth, linen cloth; faiths express- 
ly means linen cloth; cnap-fas the- coarse tow of 
hemp or fiax, or the knobby part of which sackeii 
and winnowing-sheets are made. Tobhlinia tolanta, 
pronounced holintay fine linen ; hence hollundy the 
English name for fine linen, from tob good aindUnta 
threads of lint. Anur and anurty narrow coarse 
£n^Q, made chiefly in Munster, for meal-bags and 

peasants 

* On tl« Tce^i (arundo phragmitet), proviociallj empiyrtit which 
powB common in our strong wet grounds, the weaYcri used ti» 
wiad jam in the thnttle 



COMSIDBRATIONS. H 

peasants shirts; it is also called bandJamh, and con-^ 
tractedly iandal, ivhich signifies a cubit or length 
of the arm from the elbow downward. To cotton 
they, gave the name of maoigreann, maogcavrce^ 
meaning both real and bastard cotton.* 

The Magogian iScythians, from whom the Irish 
originally sprung, were remarkable for the manu- 
£u:ture of hempen satk, when seated in Bethsdn or 
Scythopolis^ in Palestine, which was early distin- 
guished for the manufacture of fine linen. It is pro- 
bable that our primitive ancestors brought the art 
of manufacturing hempen cloth with them fi'om 
thence, as the modem Omanites, their successors 
in the same country, continue to practise it, whilst 
it is not followed by the neighbouring nadons. 
Hence we may form some conception why it was 
not early known to those ancient nations east of 
m^ whom we have: been accustomed to look upon 
as the patterns of the arts in .Europe. Mongez, 
says the Greeks, knew the use of hemp as cordage 
and caulking vessels in the time of Aristophanes, 
that is, 200 years before Christ; but they did not 
then, cultivate, it ; for Theophrastus, who died above 
ZO years before Aristophanes, takes no notice of this 
plasty and Hiero procured the tow of it from the 
northern countries of Europe. He also thinks it 
o most 

* CofiatBf eadusf taomirt &c. were also names for cottoo, Collect. 
V6L in .p. SS5' 52* Collectanea de Reb. Hibern. No. XII. p. 47 ;» SS4» 
56a Id. VoL ni. p. 477, 555—56—57. Vallanccy*f Prospectus, 
Pkcfaccy p. S, Z4, az. Id Introduetion, p. S9— 3. 
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most litely, that the Greeks only began the culture 
of it toward the commencement of the vulgar sera. 
The Romans, as well as the Greeks, made use of it 
for cordage and caulking, but it does apt appear 
that either the one or the other made it into cloth.* 
The Irish for hemp is cnaib^ canaib. 

The linen manufacture languished in Ireland dur- 
ing agis; and early in the 17th century, Peter 
Lombard lapiented that this country had not the art 
and industry which prevailed in Holland, in spin- 
ning, weaving, and bleaching cloth. Yet, he con- 
tends, if the Irish were, in these respects, as atten- 
tive as the Dutch, they might, like them, acquire 
considerable wealth in the flax and linen trade, t 
Happily for thb country, Lombard's opinion of it* 
capability for the linen manufacture was well found- 
ed; 

* The Sqrthsant had no graven images in their religion, but woi^ 
•hipped the invi«ible Deity under three symbols, comprehended in 
the word Haman^ signifying no more than a consecration or reli- 
gious usuage. From the word Mann^ several large mountains in 
Ireland receive their name ; of one, Sliahh-n»-Mann^ in the county 
of Tippcrary, there is an old Monkish fable in every one's mouth. 
That mountain, say they, was first inhabited by foreigners, who 
eame from very distant countnes, and Uught the Irish the art of 
OiHrii or Ourhf that is, the management o{Jlax and lemp, of cattle 
and tillage. The term, Ouris, now meahs a meeting of females at 
<me house or bam, to card a certain quantaity of wool, or to spin 
% quantity of flax. Wherever there is an Ot/ruy the Manm comcf 
invisibly and assists them. Collectanea de Reb. Hibern. Vol IV. 
Preface, p. 8. 

f ** Non ilia ars est et industria quae in Belgio in nendis, tezendit 
" aut dealbandis telis. Quae sane si adestet, sicut Belgis ita et Hi« 
*< bemis divitias magnas adferre facile posset mercatura lini et tela- 
«( rum." De Regno Hibernise Sanctorum tnaula, Commentarius, &c 
p.9«. 
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ed ; and ^nce the yekr 1636, about which time Lord 
Strafford gave it new life, it has advanced with ra- 
pid strides to its present state of extensiveness and 
excellence. 

To obtain satisfactory information relative to the 
various states of our linen manu&cture, from its 
early days until the period of its revival, the nefies* 
sary documents, I believe, are not to be had. The 
only method within reach, by which any idea on 
the subject can be acquired, seems to be that of 
taking a survey^ which must here be a brief one, 
of the dress worn in Ireland at different times. 
This may also bring into view not only some par- 
ticulars respecting* other arts, but specimens of the 
customs and manners of the people in those days, 
which may at least interest our curiosity. 

The ancient Irish dress, concerning which we 
have the best vouchers, consisted of the truis or 
strait bracca, the long cotdy the cochal, the cana* 
hhasy the barradf and the brog* 

• The truis or strait bracca was made of weft, with 
various colours running on it in stripes or divisions. 
It covered the ankles, legs, and thighs, rising as 
high as the loins, and fitted so close to the limbs, 
as to discover every muscle and motion of the parts 
which it invested.t 

o 2 Tlie 

. * Walker's Historical Essay on the Dress of the Irish, p. 4, 3. 

f Hr. Ledwichy ' (Antiquities, p. 344.) supposes that the Ixish 
tibwiCfs were denominated iraee» from their shape, and not from 
dmr ci^oiir, because irocfk ts a Teutonic word, which UtUUzeJ, is 
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The cota was a kind of wide jacket, made of thili 
woollen stuff plaided, or of linen dyed yellow. 
Walker calls it a shirt. It was sometimes denomi* 
nated squird or shroud, from its enclosing the, bodyi 
and was the general dress of the chiefs and nobles; 
hence called by the old Irish, conach, eneach, or 
dujuLiiha^ i. e. the dress of the chief. This gar- 
ment was open before, and fell below the waist so j 
fiiras to admit of being occasionally folded about 
the bod}', and made fast by a girdle round the loins. : 
The sleeves of some were short, of others long, 
reaching to the wrist. Formerly not only in Ire-, 
land^ but in Gaul and in the Highlands of Scot- 
land^ there was no dress worn under the cotas, . 
which may be termed a sort o{ spencer.* 

The custom of dyeing this part of the dress yel- 
low, ${)enser thinks, came from the east; but the 
reasons he gives for the use of it there, have not 
lh<t saiKtion of modem knowledge, viz. because in . 
hoi countries this colour prevents the evils proceed- 
ii^ tVow profuse perspiration, and from long wear- 
ier Ui»ti% iMd Bacon assigns other reasons for 
ih* tdo|Hi\Hi of this colour by the Irish, namely, 
il» vHMliiiaii^ ttot only longer without shewing the 

dirt, 

Ii4i.f^ IMt wHw^ji^n tWc tWeoce thusdoiie to etymology, it 
^^^^.^^ t^^ IW Krt *«WMi^y. tlMit the girnieiit was so named. 
riIL^x|M*W*K» »iv* fO^^^diversis fectamf because it was 
JSTmI^K *i^WI* il**U |*tm •r stripes of cloth. B«ide^ 
^^ ^ sW kW^ 1^ il^v^Wc^ sfow^^i Hcacc ir.«« a Highland 
^^1^ It <i^^ ^ Wttt ««*• to embroider, to paint. 
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dirt, but its contribution to longevity; in both 
which he likewise fails in giving satisfaction; for 
yellow exposes the dirt at once, and there is not the 
smallest proof of its tendency to prolong life.* 

It has been alleged, that the ancient Irish dyed 
or stained their garments yellow with saffiron ; but 
this opinion does not seem to be well supported, as 
the saffron plant probably is not a native of Ireland, 
nor naturalized in those early times; the name of 
one place in the country, Castle-sillFron, appears to 
be of modern date; and as an article of importa- 
tion, there is no reason to suppose that saffron was 
at any tinie cheap enough for general use. It is 
on the contrary to be assumed as a fact, that they 
'communicated the yellow colour with indigenous 
plants, in which the country abounds. Lady Moira 
conjectured that, instead of saffiron, they dy^ their 
linen with a kind of lichen, prepared in the manner 
of archil; but this plant impairs a madder-red to 
woollen, and is not by a simple process appli* 
cable to colouring linen. Our ingenious and pub- 
lic spirited country-woman, indeed, does herself ob* 
serve, that the shade of yellow, which it affords, 
borders on an orange brown ; a,nd afterward she 
informed Mr. Walker, that the yellow dye, which the 

frish 



• * A Portuguese physic^aii attenpted to acedtmt for the oie of 
•the yellow dye, by alleging that it was worti at a vehnifagc; He 
Jrtt should have demonitrafed that aU the people were iniefted 
with worms. 



Irish struck, was produced from a kind of lichien, the 
very same with that si^pposed to yield the } ellaw.* 

Several indigenous plants are, applicable in com^ 
municating a yellow colour to linen and cotton^ 
among the principal of which are the yellow weed 
(reseda luteolq^J, the tops of yellow lady^s bed-straw 
{gallium v^TumJf and juniper ,or cypress luoss {li- 
chen jqniperinus). Common astringent yegetables 
also,t which are very numerous, furnish a yellow co- 
lour, not of puch hrilliaijfcy, but of sqfficient fixity 
to be used with ^vaiitage. Green oak bark unites 
perfectly with yellow weed ; and by this mixture, or si- 
milar ones, together with, the oxyd of iron may be 
Cbmbined vegetable ccdours, the splendour ofwbicb.is 
equal to their durability. The oxyd in v^etable acids 
injuresthe clothlesstban inininerali andfor this reason, 
the acid of sorrel, a plant too, very useful in the whole 
for dyeing, seems particularly , eligible to prepare 
theoxyd. : But the ferruginous mud, already in a 
std4JQ of o^^ydation^ used time immemorial in Ire- 
land, answers the end of a technical preparation. 

The leys used in the process are inade with vege- 
table 

♦ The lichen here meant, as I have elsewhere observed, Deny 
6|irvey« p. 197)1 is the species called OmpBaUJef, which has been 
i^i^ained from a specimen sent to an eminent botanist in DubEn, 
the ingenious Dr. Wade, in whose instructive correspondence I 
have the honour of participating. The lichen tartareus, stone-rag, 
or Welsh. UTf^^9r^o|r.ci^thcmg^- with. volalkaU ajnne, or.T^hthis 
.aj^i andLjii^ois, yiel/i|^ a pwplis^ red. Kilkexmy Surrey^ pu 173. 
All this (ir4er of plants. ^fEor4 yajUi^blfi dyc^^r^^ik^nus,. a.srarMK 
candelariusi a yellow, &c. 



table and mineral: alkali , viz* weed or wood, ashes 
and kelp, both which may have been early known 
in this country, since the materials of which they are 
made, are very common ; the former, indeed, must 
have been familiar to the people in the earliest times, 
on account of the common rustic usage of burning 
weeds, and the old practice of consuming woods and 
forests by fire; the latter, or the kelp, might be <kis- 
oavered from using some of the dry sea- weed for fuel. 
After combustion, curiosity might lead to taste the 
ashes of bath, and finding them pungent, an idea 
would start of their being applicable to some useful 
purpose,' to ascertain which trials would consequently 
be made and. discoveries ensue. Alum is ■likewise' 
Employed as a mordant, which they might have easily 
got from abroad, or perhaps, been supplied at home, 
as. here are found earths strongly impregnated 
igrith this substance. Or instead of these materiab, 
others, now unknown, might have been employed 
with equal; a4 vantage.* 

In Sir William Petty's time, about 130 years ago, 
the Irish /Were in ^fae habit of using alum, ndadder, 
and indigo, which they imported. For dying both 
their linen and woollen cloth, they employed the bog- 
mud already mentioned, saw-dust, the rind of several 
trees, bucthorn berries, and greeu weeds of which 
they had' abundance. The miid, be remarked, served 
them for copperas, a ferruginous oxyd, (sulphat of 

iron), 

* Witherlnjifs Botanical Arrangement, VoL IL page 716. Philo- 
Optical Magazme, VoL L page 430. Id. VoL n. page S9r ^ 
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iron), and the saw-dust for galls; but surely they 
needed not to have been at a loss for plants con* 
taining the astringent principle, such as heath, gale 
or bog-myrtle, tormentil, &c. &c. 
. Though Spenser's notion of the motives for adopt-*' 
ing the yellow colour in the east is not admissible ; 
yet it is reasonable to conclude that the emigrants^ 
from that quarter to Ireland, brought with them the 
art of dyeing cloth, along with other arts practised 
in the country whence they removed. In a very 
early period of Irish history, we are told, that Tigh- 
ernmas ordained a sumptuary law, called Ilbreachta^ 
according to which the different classes' of the people 
weie to be distinguished by the number of colours in 
their garments; which is a strong circumstantial 
proof that the art of dyeing was then well under- 
stood. Hence we may readily believe, as it is re- 
corded, that at the same time the methods of dyeing 
purple, blue, and green were known in Ireland; 
which, it is said, Tighernmas introduced; but which^ 
it may be presumed, he only revived, if it be admit- 
ted that the Iberno-Scythians preserved the oriental 
art of imparting various colours to cloth.* 

But 

* Walker on Irish Dress, page i6, 17. O'Connor's Third Letter, 
Goilect. Hibem. Vol. IV. page iij. 

The ^mU of all the difiercnt coloiM^ given to Morocco leather in 
the Taurida or Crimea, Astrican, and the other cities formerly bc- 
longmg to the Tartar empire is a strong decoction of southernwood. 
Tliis remained a secret till discovered by Mrs. Guthrie, and lately 
publisheid in her letters. Some preparation is given to the skins, pre- 
vious io Xbe use of the colourin|^ matter. For rcjcl> some cochineal is 

added, 
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' But to return to the articles of dress: the cochat 
or cocula was the upper garment; a kind of a long 
cloak 9 with a large hanging collar or hood of diffe- 
rent colours, which, in latter times, consisted of 
many rows of shag or fringe worn partly for oma* 
ment, partly the better to defend the neck from cold, 
and along the edges ran a narrow border of the same 
texture. This garment only reached to the middle 
of the thigh, and, being brought over the shoulders, 
was fastened on the breast with a clasp, a button, a 
buckle, or dealgfallainc or broche ; the body as well 
as the collar was suitounded with a fringe like rough' 
woolly hair. . It is supposed that the several colours 
in this garment were either owing to stripes of ya« 
rious hues introduced in the weaving, or wrought: 
with a needle; 

The canabhas ov fillerd or philleadh was a large 
loose vesture, not unlike the cochal, and probably^ 
often worn as its substitute. Being thrown on die 
shoulders, it spread over the whole body, and 
when the hood of the cochal was drawn over the 
head, served to disguise the wearer. We shall here- 
after find this garment mentioned by Cambrensis^r 
who calls it phalinge^ made, in his time, with coarse 
woollen cloth, coloured black or purple. In the 
middle ages, this robe when worn by royal perso- 



added, together with alum, and an infusion of oak leaves. When a 
yellow colour is intended, the southernwood is used without cochs* 
neal, but not without alum and infusion of dak leaves. Both coloun 
arc finished by rinsiof, oiling, and caUendcring. 



\ is r e pf €« uiri of a flowing lengtby and, like 
tbe rojTii fobes of the eas^ was dyod- a crimson co- 
lour. 

The iiurrad, to whidi tbe Iriali were .very partial^ 
ms a conical cap, not Qn|ike tbe ftnaging caps at 
pieseiit used by sook of our cavalry, and of late 
yean sometimeB seen on tbe peasantry in tbe soiitb 
ef Ireland. In tbe early ages, tbe aqa df the Irisby 
like tbat<if the Eg3rptians, miglit have been one of 
tbe distinctive {narks of rank in society, and proba- 
bly varied in its form and ornaments aecordingly* 
Tbe Scotch bonnet' was ako fbrmeriy in use in this, 
country. During several- ages, the inhabitants of 
Oonnaoght woref no other ebvering on the head tha» 
tbe hood of the cochula, fastened under the chin ; or » 
cailUach or kercher^ flowing fromthe crown of the head 
down on the shoulders. This covering for the bead 
was worn equally by both sexes, but usually by the 
men, in the form of a turban. In the same province^ 
tbe barrad at present is tight like a scuIUcap.* 

: The 

* Walker on the Irish Dress, page 5, 6, 8. Id. Additional Notes, 
pageSd. 

The Brog not being connected with, the linen or woollen manu- 
facture, is of course passed over without any particular notice on 
this occassion. • 

It would be surprizing, savs Dr. Ledwich, (Antiquities, page 340), 
to find among the rude Irish any thing like the piUus and/^/Arvx, 
tO-hich the Greeks and Romans long wanted. But what degree of 
comparative civilization is to be deduced from the difference of dress 
is diiFercnt climates, different governments, .and ;different tenders of 
people ? The climates of Greece and Italy are different from that of 
Ireland; in the political establi^hn^pits .pf:the col^ltnes any ftn 
traits of similarity have not been discovered; and in the dispositiont 

of 
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' T^bi^ dr^i^fi fli tbe DtukU was uniforsiljr and UDiver«< 
sally n.white^ gafwent^ desigoed to beembleuunicalt 
of tbe purity of their mind : 

- ^ Hi» robe of pufcfet white, dioiigh rudely joinM, 
i <* Yet B}mw*d an emblem oi the piirett mind.** 

Tbfs^nowy robeTprobably tras made of linen, as a 
wbollehf stuff could' not easily be preserved in such 
a state of whiteness; and if so, it may be ihferrfid, 
that even in thdse days thev had thfe Art of ina-' 
kiTig linen cloth of a fine texture and a bright cdoan 
Whether the mande or cassoc of the oUamh^ i. e. 
doctot*, which "w^ denoniinated siiadhy wasaliheii 
6r Wodlen febrici I cannot determine. Tbe females 
wore large veils, which, it is likely, wete made bf 
linen.* 

' Towards the end of the second century of our if a,' 
the feshions in dress had become so extravagant knd 
costly, that, in the reign of Moghii Nuadhstd, it wis 
ftmnd necessary to enadt a code of sumptuary laws, 
which preserved the regulkr^pirit'of the7/6r^flM/tf; 
aspirit wiiichwas nofaintaihed through several P^gah 
ages, and' which cviuces the civilization of those 

tifties, 

of the people few or no parallel lines can be traced. The famed pt- 
lent resembled our common nigbt-caps, and the celebrated petasus 
was like a broad-brimmed hat. Considering every circumstance , the 
ktrtttd or birred fii theatieitntltlBfa haSi as goiotl' acclaim to hd&g a 
mark of civilisation as - tiitose head-dresses behmgihg to the Greeli:* 
and Romans. In fact, with regard f o dress, these adknired'imdentt 
were but flloyenly iindfi«wi7*«reatBiieK 

.*• Wal)ccroii.the.lRisfeX)MI9»PH^S^ip»l3i^ VUtoecyh/YllidMBii: 
ii«B*(^gezo6. 
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times, since it snust be allowed that faws, ioniidtd 
dn social order, are incompatible with ia state of bar- 
barism, even were they not honoured by methodical 
observance. For in what nation, though advanced 
to a refined state of civilization, are the laws punc* 
tually obeyed? However, those sumptuary laws did 
not prevent the higher orders, of the people, after the 
establishment of Christianity, from becoming very 
expensive and ^iplendid in their dttire; and of course 
this propensity to extravagance spread among th& 
lower orders in proportion to their circumstances* 
In the book of Glendalogh, ascribed to Benin, the 
disciple and successor of St. Patrick, we find mention 
made of scarlet silk cloaks, rich embroidery, gold^ 
hiked swords, horses magnificently caparisoned, &c. 
Allowing that pdl this finery was from foreign sources, 
we.inay discover in a work of Tacitus, a Latin writer 
in the end of the fir^t century, through what channel 
i^.wa^ obtained. He observes, that in soil and cli- 
n^ate, as also in the temper and manners of the na- 
tives, Ireland differs little from Britain; whilst both 
the navigation to it, and its harbours, are better 
known, on account of its commercial intercourse.* 

Neaf 



* **.Solttm cslumque et ingenia cultusque hominam haud multum 
^^ a Britannia differunt i mcli«s aditus portusque per commercia et 
«* negotiatores cognitL'* Vita TulL Agricolae. Walker on the Irish 
Drest, page i8. 

According to the Irish Annals, A.D. 199, the price to be paid foe 
clothes by all orders of people was fixed by the above sumptuary 
lair.'. Tiius the price of a qu^n't doathiog, who had brought' a 

do#iry 
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- Near the close of the 5th ceiltury, St. Patrick' 
founded here the monkish profession, which, again' 
the 7th century, increased to such a pitch that the 
progeny of monks became equal to all the other 
itihabitants of the kingdom. It is worth while, there- 
fore, to take a peep at the nature of the habiliments 
which they wore, as they mu^ have had consider- 
able influence on the manufactures and trade of the 
country. The Benedictine monks wore a black loose 
coat, or gown, of stuflF, reaching to the heels, a 
cowl or feood of the same, and a scapulary ; under-' 
neath they had another habit as large as the former, 
made of white flannel. The nuns of this order had 
a black robe and scapulary ; under which was a 
white woollen tunic. The Augnstinidn canons were 
habited in a long black cassoc, with a white rocket, 
afid over that a black cloak and hood, with caps 
dn their heads; when reformed they were forbid 
linen. The habits of the regular canonesses of this 
order, was the same colour as that of the canons. 
^ The habit of the White Canons was a white cassoc, 
a rocket over it, a long white cloak, and a cap of 
the same colour. The GilbertineSy on the contrary, 
Were attired in a black cassoc, with a white furred 

cloak, 

dowry, was then six cows, or two cumah^ as they were callet} ; but If 
she brought no dowry, the payment was to be made in proportion 
t6 the value df the clothing. This clothing mi^t consist of body 
clothes, a golden hotdnlress, a gplden veil, &c. The yalui; of em» 
broidery was regulated by the old law ; and divers colours on scarlet 
sfik were to be paid for according to the merit of tiie work. Col* 
lcct« De Rcb. Hibcm, Vol. I. p. 658, 663. 



9)Qilk^ and m Kood lined with lambskin. The Cis-r 
i$yiia» order^ or the monks of St. Bernard^ vrore 
% while cassoe, with a narrow scapulary ; when they 
went abroad, they put on a black gown ; but when 
attending the church) they used a white one. The 
nuns wore habits similar to those of the monks. 
The Dominicans were named Black Friars from 
their habit, which, when they went abroad, was a 
black cloak and hood over their white yestments, 
and in their convent they wore a white cloak and 
hood. The Fi^anciscans were called Graf Friars 
from the colour of their garments, which consisted 
of a loose gown reaching to the ankles, with a cowl 
of the same stuff, and, when they went abroad, a 
cloak ; they girded themselves with cords, and 
went barefooted. There were several other orders^ 
military as well as religious ; ' but this sketch will 
suffice to give an idea of the effects, which the 
consumption of those considerable societies would 
have on the articles composing their dress. 

As to other ecclesiastics, we are told, that, in 
the middle ages, not only the Irish, but the Anglo- 
Saxon clergy, went very indecently clad, wearing 
only a' short woollen mantle, and leaving the rest 
of the body bare, to display the ornamental punc- 
tures on their skins. Hence we find a canon of 
the 8th century decreeing, that every clerk, from 
the door-keeper to the priest,^ who shall be seen 
without his tunic, and who does not cover the 

nakedness 



nakedness of his belly, shall be separated from thet 
church*. 

The J 0th century was an age of great splendour j 
ill which respect it appears that the nation underwent 
considerable alteration before the time of CambreoiMSji 
who represents tlie Irish dress as mean and rudely 
fashioned. They were, says be, light cappuces, pr 
capuchins, which ^read over their shoulders, >ndL 
reach to the elbow. These npper coverings . are. 
for the most part made with qloth of different t^x^ 
tures, and different colours, s^wed together into 
stripes. Under these they wear wooWexkfilleadth or 
fallingsf, instead of the pallium or mantle, besides 
large loose breeches or trowsers, and thes^ gene- 
rally dyed. He reports, that the Irish neither ma* 
nufactured linen nor woollen cloth ; by which must 
be understood, that they did not manufacture either 
in such quantities as to export them to other coun- 
tries ; 

* ArchdalPs Monasticon Ifibernicum, Introduction, p. 17, 23.. 
I^dwich's AntiquHics, p. 333, 3« . 

The dress of the ancient Irish priests were white limn ; they of 
the old Scythian order wore the iudar or prdle ; they of the Tuatha 
Dadanu wore the jmi/ZarMi or mantle. 

f This name for a cloak or mantle comes from the Irish word 
failann to hide, conceal Vallancey's Prospectus, F. A. L. p. 39. 

The word used byCambrensis for cloth isfonxir/, which may indU 
cate either linen or woollen; here probablyj^ siguifie? wo6Uen, at 
the stripes were diffcrcnttcolours, and wboUcn is easier impregnated 
with colouring matter than &». The trowsers being also gene- 
rally dyed, when that was the ca^, they probably w<re made of 
woollen stuflF; perhaps they were a thin woollen fabric of the 
•ergc kind, which the Irish eariy manufactured, and for wliich they 
were celebrated down to the 15th century. 
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tries ; for surely it is reasonable to believe, that 
they were at least capable of making the sorry stuffe 
with which he says they are clad. 

The same writer tells us, that the colour of the 
Irish dress is for the most part black, because 
their sheep are black ; and Dr. Ledwich accounts 
for the preference given to black by saying, that 
they used it to conceal themselves in' their bogs, 
their constant retreats, which he alleges are black ; 
whereas the fact is, that bogs being covered gene- 
rally with heath or coarse grass, are brown or a 
muddy green. The Doctor attempts to illustrate 
his doctrine by assuming, that the colours of ani- 
mals are naturally changed for their greater secu- 
rity; thus hares, continues he, put on a white 
colour in winter where snow abounds, to elude 
their sharp-sighted enemies. But how shall we re- 
concile this cause of the phenomenon with that of 
the white colour of bears in regions of eternal ice, 
where the sharp-sighted enemies meant by the Doc- 
tor cannot approach them ? Animals change the co- 
lour of their hair, fur, &c. by physical laws pro- . 
ceeding from constitution, climate, &c. not from a 
moral or instinctive cause, such as the approach 
of enemies, and the like. Men, indeed, have grown 
grey-haired in the space of a night ; but this pro- 
ceeded from the long-continued influence of moral 
causes producing an alteration in the corporeal 
system, which brought about the physical effect. 

Where, 
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Where, however, is the instance of a hare growing 
■white on the fall of a snow-shower ? Nay, should 
not the animal, if the Doctors principle were just^ 
often turn green in these islands, to facilitate its 
escape from its eager and sharp-sighted enemies ? 

But however coarse and uncouth the garb of 
the people at large then was, the apparel of the 
chieftains was rich and in the gaudy taste of the 
times. It appears that, in the 14th century, the 
habiliments of the chieftain were the shirt or wide 
jacket, and the robe fastened on the breast with the 
broche; whilst pantaloons, hose and shoes, were 
lurticles of dress, which, like the ancient Romans, 
they affected to despise. 

In the 15th century the ladies wore a veil, termed 
in Irish JUlag^^ and denominated by the English a 
kercher or kerchief, which probably was made of 
linen, since in England it was then made of this 
material, and worn by both sexes. Under the veil 
the Irish women wore the cochal, coculach or man- 
tle ; and beneath this, on the shoulders, they wore 
the cliobach or cloak. In the same century we find 
H that 

* FiUa^ 18 tkc diminutive tii fileeLdh4ng wpUa'-iegy wkich signifies 
a little plaid, wrapper, or tha^L FilUadh is from /a/, a division ; 
ikt^Uid has its root in the Chaldee /W; and the Arabic fiut may 
be also the origin of the fUead or fUeadb^tg ; both which signify a 
imall narrow garment This garment is said to have been of the 
TartMH kind, that is, striped or. cliequed ; and if so, the JilUg might 
have been made of woollen as well as linen, since the tartan was 
probably amixt stuff, linen and woollen, or linsey-woolsey, such a« 
the generality of Highland and Irish plaids are. Vallanccy*s Vin- 
dication, p. 1 1 8, Prospectus, p. 39, 6:». 
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that the ministers of the gospel^ even in those days 
of simplicity, and the females who abjured the busy 
haunts of men, were no enemies to the glare of 
^ dress ; for it appears that, in founding abbies, sanc- 
tuaries were provided to contain cowls for friars^ 
and veils for nwrw, costly and beautifully wrought ; 
the former perhaps were woollen, the latter linen. 

In the 15th century likewise, an act of parlia* 
ment passed at Trim, restraining the natives from 
wearing shirts coloured with saffron ; yet they con- 
tinued to imbue their shirts with this dye so low 
as the reign of Elizabeth. At the same time, the 
ladies were permitted to indulge their fancies ; and 
they wore a cap, called in Irish curach^ by the 
English termed cornet, bound round the forehead 
with a fillet richly ornamented, named by them cah- 
hien or ciebhien^^ and by the English frontlet. 
Over these was thrown the veil or kercher; and 
the kertle constituted the gown or flawing robe. 
The taste of the times certainly led to great ex- 
pense, such as cloth of gold, tissues, silks, &c. ; and 
among the rich, the importance of girdles is a col- 
lateral proof of the loose garments worn in that 
age ; those of men appear to have been woollen. f 

In the 26th of the reign of Henry the Eighth, 
(1535), it was enacted, that after the year 1539, 
none of his Majesty's Irish subjects " should use or 

weare 

♦ Caveetjy a name at present for a man's hat. 

t Walker on the Irish dress, pag. »3, 47, 68. I<L pag, 49, 51. 



'* weare*^ any shirt, smock, kerchor, bendel, necker- 
** chour, mocket or Unnen cappe, colourqd or dyed 
" with saflfron, ne yet use, or weare ia any their 
*^ shirts or'smockes above seven yards of cloth, to be 
'^ measured according to the king's standard,'* urfder 
the penalties of fines and forfeitures for transgressing. 
In that age, the works of the loom were the employ- 
ment of the women, who were by statute-law forbid- 
den to frequent taverns, under a penalty of twenty 
shillings for each infringement, and on the contrary 
were ordered to occupy themselves in making both 
woollen and linen cloth. On this law it is justly re- 
marked, that as well in the early as in the middle ages, 
the shuttle was usually thrown in Ireland by the hands 
of the fair ; and that, in those simple ages, almost every 
femiale accomplishment had utility for its object. In 
Spenser's time, near, the end of the sixteenth cen- 
tury, the women wore great linen rolls on their 
heads, to keep them warm after cutting their hair, 
which they were wont to do in any sickness. He 
attentions also the use of thick-folded linen shirts, 
long-sleeved smocks, &c. 

In the year 1562, we are informed by Camden, 
that the galloglachSj or battle-axe or body guards, 
remarkable for their great stature and strength, who 
attended O'Neal, prince of Ulster, to the court of 
Elizabeth, wore surplices, or large cloaks with long 
deeves dyed with saffron. These troops also some- 
times wore the haubergeon, a species of military 
coat composed of several folds of coarse linen^ or 
H 2 hempen 
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hempen clotb, with iron net-*wof k or plates iftgetiiousty 
placed in the foMs, and secured from hurting th^ 
wearei*, by wrappers of paper and wool, quilted 
through the cloth with small pack-thread. There 
was also a celebrated dendmination* of troops, called 
kearnSf who were desperate fighters, as the etymo^ 
logy of the name implies.* A third description of 
troops was distinguished by the appellation of ^ann 
erin^fearg^feineeirin^ otail-fiana; they were the an- 
cient militia of Ireland, and were appointed to de- 
fend the coast against invasion. They were spear 
or dart-men; and their commander was the renown- 
ed Fion Mac Cxvmhal^ Finmacooly or Fingalj con- 
cerning whom many fables have been written in sue- 
fceeding ages.f 

Morryson, writing in 1588, informs us, that the 
Irish gentry wore close breeches and stockings in one 
piece, (pantaloons), made either of red or some light 
coloured cloth. They likewise wore a loose 
fcoat, with a triangular mantle, commonly of coarse 
thin stuff manufactured at home. Their linen- 
was coarse; their shirts contained 20 or 30 ells, 

folded 



* The came 18 derived from the wor4 aeam^ the place of sacrifice^ 
). e. an altar, whence ceamae, the sacrificing priest. This word, though 
the same sound, is different in meaning from the word caruj which 
signifies a heap or pile of stones raised as a monument for the dead 
From the former word comes the title of the troops, viz. ham or 
#Mrff, a vehement soldier, a slayer. Vallancey's Prospectus, Intro* 
(luctlon, page 1 8. 

t Walker on the Dress of the Irish, page 59. Walker's Memotf 
4K1 Che Armour and We&poas of the Irish, page X09, 124. 
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folded in wrinkles, dyed with saffron, and worn in 
a very slovenly manner, a shirt, according to his re- 
port, being seldom put ofF until it was in rags. 
The women wore many ells of linen on their heads, 
rolled up in a form resembling a turban, as noti- 
ced by Spenser. This mode of covering the head, 
which probably had prevailed, time imraemoriai in 
Ireland, so perfectly resembles the head-dress of the 
Egyptian Isis, that it cannot be doubted but that the 
customs of the Egyptians were preserved among the 
Irish ; " the covering of the head with the rolls or folds 
^^ of linen being so noted a mark of the eastern customs, 
'^ that its source cannot be disputed, for there (the 
** east) the heat of the sun required that precaution.?* 
** Whilst Morryson's account may be admitted in 
general, it must be remarked, that he makes an asser- 
tion obviously at variance with nature and reason : 
*^ the very chiefs of the Irish," says he, ** as well men 
^* as women, goe naked in the winter time.'* The 
climate of Ireland, in all ages, especially during the 
winter season, must have forced the most barbarous 
to some covering, even in their closest apartments ; 
abd it is not reasonable to suppose, that, in the 16th 
century, the chiefs of a people, connected with civi- 
lized nations, would so far neglect the influence aris- 
- ing from dress as to go n^ed, even in the hottest 
* oioments o£ summer. It is indeed probable, that all 
dasses of the Irish were reared in -a hardy manner; 
.JMid.it appears, that the poorest classes, though they 
did not imprison their new-born infants in swaddling 
* • ' * clothes, 
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clothes, took care to wrap them up in a warm blan^ 
ket.* 

Speedy the historian, who died in 1629, gives a 
description of the Irish dress, which is considered 
accurate. Amongst other things, he observes, the 
men wore linen shirts exceedingly large, stained with 
saffron, the sleeves wide, and hanging to their knees, 
strait and short trusses plaited thick in the shirts^ 
their breeches close to the thighs, and a mantle 
which was generally thrown over their heads. The 
women wore folded wreaths of fine linen, rolled about 
their head, and over their side garments the rough 
rug mantle, edged with a deep fringe of divers 
colours. 

The cap, mantle, and trowse had been prohibited, 
but were not fallen into disuse in the year 1672. 
Those used by the peasantry were made of a narrow 
sort of frize ; and their clothes, in general, were ma- 
nufactured with yarn spun by themselves, from the 
wool of their own sheep. At the same time the trades- 
men's wives, who, no doubt, imitated the higher 
ranks, wore not only silk gowns, but two or three silk 
petticoats; and even inferior classes were so ridicu- 
lous as to put on silk hoods and scarfs. 

Respecting the dresses worn in the contentious 
time of James the Second, little is known with cer- 
tainty as to those that predominated. If any parti- 
cular fashion prevailed, we may presume that it was 
" derived 

<^ Walker on the Dress oftbe Irish, page 6x, 63. 
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derived from the British ; of the female peasantry, 
1^ however, some still continued attached to their old 
W mode of attire; and among the inhabitants of the re- 
' mote mountainous districts in our island, remnaRts 
of the ancient dress may be traced to this day. In 
the year 1754, the natives in the Rosses, County 
Donegal], where the features of the country display 
the wild sublimities of nature, had no more than two 
garments, and those of flannel manufactured by 
themselves; the men, a waistcoat and breeches; the 
women, a gown and petticoat : but there was no li- 
nen amongst them. Although there was a seeming 
neglect of their persons, they were not without a 
spice of vanity, displayed by their fondness for a di- 
versity of colour in their clothing, which they dyed 
with materials the produce of their own soil. The 
principal of these were already mentioned, viz. the 
masses, the mud or mireblack as they call it, &c.^ 
In this district, they were then, and still are, fa^ 
mous for knitting woollen stockings, of which they 
annually sell considerable quantities, and of which 
a single pair for a man, of an excellent quality, can 
be bought for 3^. ^d. 

In solitary and unfrequented districts, the natives, 
•specially the women, at this day, wear some gar- 
q^eots resembling those of their ancestors, viz. the 
kercher and the mantle. The kercher is called, in 
Conn^ught, binnogues; and there the mantles are 

blue. 

1 '^ WaUocr on the BrtN of t^ Inib, page ^, 73. Id. Appendif 
WB^ X44i X4J« 
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blue.* The former is sometimes linen^ sometimes 
woollen ; the latter is a square piece of woollen 
stuff coloured or plain ; and when this is not at hand, 
they throw a drugget petticoat over their shoulders, 
calling this covering, in some places, a keedong. The 
men, however, shew little or no remains of the primi- 
tive dress, having conformed to the modern customs 
of their more enlightened neighbours; and it may be 
said, that both sexes have universally adopted the 
use of linen under-clothing.f 

From the whole of this section we may conclude, 
that the inhabitants of Ireland were early acquainted 
with the methods of communicating various colours to 
woollen stuffs at least; that those colours were then 
imparted, by means of indigenous materials; that 
the manufacture of linen, and perhaps of hempen, 
cloth was in old times tolerably well understood in 
this country ; and that the home consumptioon of 
the former was often considerable. If Ireland, until 
within fifty years past, was not distinguished for the 
manufacture of linen, it does not follow that, in pre- 
ceding times, she was incapable of carrying on the 
business ; it merely indicates, that, owing to certain 
circumstances, she did not export cloth, so as to ac- 
quire among nations the high character which she 

now 

♦ Walker on the Dress of the Irish, page 86, Notes. 

t Keedong seems to come from ieadae^ which signifies cloth in gene- 
ral, and linen cloth in particular, the pamnue of the Latins. But here 
it may signify woollen cloth, as its root may be in Kent sheep* and 
•tge cloth, woollen cloth \ in which €»iCfAt9img or htiAs mxf dcnott 
a small blanket. 
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how enjoys in the trade ; for it is only by foreign 
commerce that siich distinction is obtained. 

For carrying on the linen manufacture, Ireland 
possesses many obvious advantages. Independent of 
the aptitude of its soil and climate for the growth 
of the flax plant, as well as for the growth of innu- 
merable' others of the vegetable race, a very strong 
recommendation of the manufacture is, that its raw 
materials can be raised in the country. They are 
not foreign, like those of cotton and silk ; nor to 
be found cheaper and better in another country, 
like those of wool and iron. The finished goods^ 
too, are such as are always sure of being in demand 
at home ; for the use of linen is indispensable to 
cleanliness and comfort, and depends little on the 
Ciiprice of opinion for recommendation. Being also 
a manufacture which is not exposed to the changes 
of taste and fashion, it is sure of finding a market 
in foreign countries, wherever it cannot be pro- 
duced cheaper. It is moreover a manufacture, which, 
by the production of its raw material, promotes agri- 
culture ; and thus is formed a connexion of the utmost 
general importance, inasmuch as the extension of 
one branch of rural economy conduces to the ex- 
tension of every other, whilst the reciprocal advan- 
tages of progressive manufactures and husbandry, 
have their full operation.* 

NOTE 
^ Wallace on the Mairafactttres of Irdanda Pvt JU Sect \ 
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NOTE. 

It was the custom in Ireland to make all dresses 
for the dead with linen, until the beginning of the 
18th century, 1703, when a law was enacted, for- 
bidding its continuance, and enjoining the employ- 
ment of woollen in its stead, as practised in England. 
• The difference of usage in this particular being con- 
sidered very trivial by Dean Swift, he makes use 
of the circumstance to shew the folly of forming na- 
tional distinctions, as too often done on the pettiest 
pretences, even w^here there is the strongest commu- 
nity of interests. Thus, says he, 

** We bury, on our side the channel^ 
" In linen, and» on yours, la flannel.** 

But there is every reason to expect, that the prin- 
ciples on which the recent UNION was founded 
will have such vital operation, as effectually to pre- 
vent in future all notes of distinction between the 
two kindred isles, and that the people may truly 
exult in the event, declaring in the words of James 
I. when the crowns of England and Scotland were 
united in his person, 

" Jam suneta gens una sumus, sic simus in mvumP 

which, paraphrased in English, may be applied to 
the still more essential Union of Great Britain and 
Ireland as follows : 

. Mngland, SeaHand, and Irdani^ kingdoms erst three. 
One UNTTED KINGDOM we now hj^ppily see. 
And may they unshaken for ever thus be I 

Surely 
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Surely it requires no arguments to demonstrate, 
what is too manifest to escape the plainest observer, 
that now it is the interest as well as the duty of the 
whole to bury for ever all political differences— *aU 
local prejudices ; to consider the EMPIRE, not as 
composed of distinct political bodies, each having 
views incompatible with the happiness and pros^ 
perity of the rest, but as containing only ONE 
PEOPLE, united in interest as.they are in dominion. 

•* Then would the littsr islets amid their tett, 
** Like the three Graces in harmonious fold, 
** By mutual aid enhance their various charms, 
*' And bless remotest climes. — ^To this lov'd end, 
« Awake, BENEVOLENCE ; to this lov'd end, 
<* Strain all thy nerves, and every thought explore 1*^ 
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« While the chums 
^ Of social life to different labours urge 
* The active powers of man, with wisest care 
*< Hath nature on the multitude of minds 
** Impressed a various bias ; and to each 
^ Decreed its province in the eonmion toil/' 

AKKN8IBE. 

Our wants and desires are so various and of such 
a tendency, that they concur in turning our atten« 
iion without ceasing to the objects around us. But 
as it is certain that our task of acquiring the know* 
ledge of external things is extremely diversified, 
and that our power must ever be in proportion to 

our 
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our knowledge; our Creator, whose providence is 
manifest in all bis works, has implanted in our 
minds a love for making discoveries, together with 
a principle of disinterested and laudable curiosity. 
This principle, as far as it is necessary for the gene- 
ral purposes of life, is a cause of action in all men ; 
"whilst in soo^e, it is so prompt and paramount as to 
be the motive influencing all their pursuits. 

The first acquisition of the human mind will be 
that of arts ; or the knowledge of means conducive 
to certain ends ; but, as men improve their situa- 
tion, and become more at ease, especially after the 
introduction of agriculture , and some other useful 
arts, they will find more time to study the nature 
and pf operty of things ; or the study of nature will 
become the object of pursuit to some men ; whence 
arts, which are founde4 on knowledge, are gradu- 
ally exalted into sciences.* 

No man has a capacity able to embrace all the 
objects at which his mind niay grasp ; sqieqce there- 
fore has attained its present advanced state in con- 
sequence of different philosophers having been led to 
different paths of inquiry ; it will continue to ad- 
vance 

* " The artd themselves being nothing else than the application of 
** the laws of nature to partictdar cases, it was soon foux\d that a 
** knowledge of these laws,' independent of, and abstracted from« 
** any particular use, would render their application in' various other 
** cases much more certain and easy than it could be under the 
** guidance of blind and fortuitous experiments. Hence a connexioii 
•* of fome kind or other, whether real or imaginary, betwixt known 
" facts, began to be traced, and thence the Sciences originated.**-— «• 
KirY^» Trans. R. h A. Vol, V. Science, p. 3, 4, 
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Vance still farther, by the improvement of arts, 
xvhich will be daily furnishing it with new objects, 
and new discoveries. This progression of the arts 
will be accelerated by the artists calling on a set df 
men to think for them, leaving no more in their own 
hands than the execution of the orders provided by 
the man of study. Thus, both art and science will 
most successfully improve, by acting in concert, and 
those sciences, which are most immediately connect^ 
ed with the arts, will experience the greatest advan* 
tages.* 

Tradesmen or practical artists are too apt to enter- 
tain an illiberal and hurtful jealousy of literary men; 
Whereas the labours of the mechanic and the philo- 
sopher, or those of the hand and head, ought to unite 
in order to conduct a work of public importance to 
its point of greatest utility. It is true, the most use- 
ful discoveries have at first fallen in thewayofme*^ 
chanics or manufacturers, while engaged in the 
various operations which their employments require ; 
but their merit consists principally in remarking and 

following 

* An instance of the advantages, derivable to the useful arts hj 
the application of science to them, is manifested in the case of the 
niathematical sleaing tables, invented in 1710, by Mr. Beaumont. 
By these tables the most ignorant weaver is infallibly directed in 
that important object, the adjustment of the re; d to the yam. By 
them also any per^n may soon learn to judge of the quality of cloth ; 
and on the principles there laid down, are constructed the magnifyii^ 
eye-glasses for ascertaining the hundreds of the cloth, or the number 
^f threads in the reed in which it was set ; in a ten hundred reed are 
twenty hundred threads, but it is called a ten hundred web. 
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following phenomena, until they produce from them 
some apparent advantage. If they are so fortu- 
nate as to succeed, they usually keep their dis- 
coveries secret, for the purpose of enjoying a mo- 
nopoly of their benefits. On the contrary, the philo- 
. sopher, or the man of a scientific turn, no sooner hearst 
of a new discovery, than he wishes to have a share 
in the honour of making it known ; in which respect 
his zeal is proportioned to the importance of the in- 
vention, and the care with which it is concealed ; for, 
in general, he can gain only by rendering it public. 
The man of science, indeed, has an advantage 
over the mechanic or manufacturer, as his exertions 
seldom fail of being approved, because, by endea- 
vouring to diffuse an important benefit, he appears 
in the character bf a friend to his country and to man- 
kind ; and may thus place the conduct of the mecha- 
nic or manufacturer in a disadvantageous point of 
view. This opposition of private interest, whilst it 
is at variance with the strict principles of liberality, 
proves serviceable to the community of which both 
parties are members. When the mechanic or manu- 
facturer makes discoveries, the man conversant in 
literature must be employed to lay them before the 
public ; by his means they are rendered useful ; he 
prevents their being hurtful by monopoly ; he secures 
them from dying with the discoverer ; and, by inves- 
tigating the principles on which they depend, he 
makes their benefit to mankind more certain, and 

$bew» 
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shews how they may be applied in various cases of 
which the mechanical artist never had an idea. 

If by these measures the scientific man lessen the 
merit of one manufacturer, he on the other hand 
points out employment to many ; and gives rise to 
establishments in which thousands participate^ and by 
which they acquire riches. Upon the whole it is 
plain, that genius, philosophy, and dexterity of mani- 
pulation should cooperate, in order to bring an in- 
vention or discovery to its greatest height of perfec- 
tion and usefulness*^ 

Since the days of Bacon, the philosophers of 
Europe have employed themselves in determining, 
by actual experiments, the physical properties of 
matter, and the laws to which it is subject; not mere- 
ly to gratify a harmless and commendable curiosity, 
but with the avowed intention of reducing to a rati<^ 
onal and solid system of principles, the various arts, 
manufactures, and economical processes which, be-* 
fore that period, depended almost wholly upon 
chance or caprice. To the result of philosophical 
experiments we owe the present advanced state of 
science, and the many improvements which have been 
introduced into the manufactures of the United king- 
dom, 

* Philosophical Magazine, No. XXX. page 167 — 8. 

Not only in relation to the arts, but in regard to morals, politicf, 
and all social structures, particular and general labours must concur, 
to advance them to their capable excellence ; because it is from the 
conjunction of individual and public exertion, directed to the best in- 
tirests of mankind, that nations can rise to pre-eminence in wisdoma 
worth, and true prosperity; 
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dom, and which have gained them the distinguished 
character they enjoyi 

The author of these pages has studiously endea^ 
voured to bring those two powerful allies, art and 
science, into general co-operation in the undertak- 
ing ; at the same time he candidly acknowledges that 
the practical parts of the subsequent observations on 
planting, he cannot recommend from the results of 
his own experience; but he can with truth affirm, that 
be has carefully drawn them from the best authorities, 
and, he trusts, that they will be found to bear internal 
evidence of the authenticity of their sources. Tasks 
of this kind are attended with more trouble than cre- 
dit ; yet the gratification felt in making selections is 
not small, and affords some requital for the time and 
pains taken in the composition. Thus to have de- 
tached from a mass of mingled materials those that 
are useful, and to have moulded them into a suitable 
form, are exercises of the intellect on which it reflects 
ivith pleasure, and in that pleasure lies the primary 
reward. Other returns also may be derived from 
the justice and candour of readers, who are not insen- 
sible to the equity of claims founded on a basis of this 
nature. 

If all that might be done on the subject at large be 
not here performed, it is presumed that there is as 
much done as will at least have the good effect of 
calling up the reflections of judicious people, and 
of giving them a direction to interesting objects, 
to which, before th^y may have had little or no 

idea 
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idea of turning their attention. As to the general 
aim and tenor of the essay, it is expected that the 
reader will throughout find it in harmony with the 
following sentiments: 

^ For me, *tiM mine to pray, tkat men regard 

^ Their occupations with an honest heart, 

** And cheerful diligence: like the useful bee, 

" To gather for the hive not sweets alone, 

■* But wax, and each material; pleas*d to find 

** Whate'er may soothe distress, and raise the fall'a 

* In li£e's rough races Q b$i$tu my wb/** 



OBSERVATIONS, Gfc. 



CHAPTER I. 



Obseroations on the iVeatheVy in the Year 1801. 



<* The volume of Nature is the book of knowledge; and he be- 
comes most wise, who makes the most judicious selection.*^ 

Citizen of the World, Letter IV. 

* Debuerant autem. homines, si iUis utilia inquirere vacaret, natu- 
^ ralia opificia et operationes singulas, attente et minutim, et compo- 
^ sito intueri ; et secum perpetuo et acriter cogitare, quaenam, ex 
*^ ipsis ad artes transferri possint. Speculum enim artis natural 

Bacon de Dignitat. et Ang. Scient. Lib. V. C. II. 

Men, if they would dedicate any time to_ useful pursuit!^ "^oogilit to 
employ their leisure hours in attentively, minutely, and mediodically 
examining the several works and operations of nature ; and should 
constantly and carefully consider what profitable discoveries may be 
transferred from them to the arts ; fir nature h the mirror of art* 



HE city of Derry, where the following observa- 
tions on the weather were made, is seated on a pro- 
montorial tongue of land, elevated about 100 feet 
above the sea, stretching obliquely from west to 
I 2 north- 
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north-east, and terminating with a moderate declina- 
tion in a shore washed by a considerable river; the 
Foyle. Lat. 55^ N/Long. 7^ 40' W. 

The barometer, which is an upright one, with a 
floating guage and a Nonius scale, is suspended in 
an apartment where fires very seldom are burned. 
The thermometer, on Fahrenheit's scale, is in the 
same apartment, and, when used to observe^ is placed 
in the shade, in a window opening to the north-east 
The hygrometer is one on De Luc's construction, 
made with a very thin transverse strip of whalebone, 
which moves an index round a circular plate, gradu- 
ated to one hundred ; the higher number indicating 
the greater degree of moistness in the air. 

The observations, when made twice a day, are 
made chiefly at nine o'clock, A. M. and three o'clock 
P. M. ; frequently they are made only once a day, 
and this sometimes in the morning, sometimes in the 
evening ; but, upon the whole, they are made so of- 
ten as to ascertain pretty accurately the temperature 
of the place, and the other states of the air, viz. its 
weight and dryness with still greater exactness. The 
winds being often observed, in the night as well as 
in the day, their direction and changes are fully 
recorded. 

The rain-guage consists of a funnel and a receiver ; 
the funnel is made of tin, with an aperture containing 
an area of one hundred and forty-four square inches. 
To the edge of the funnel is spidered a perpendicu- 
lar rim, an inch deep, and of an area the same with 

that 
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that of the aperture. The water collected in the re- 
ceiver is measured, once a month, in pounds Troy, 
which are reduced to cubic inches without the trou- 
ble of figures, by consulting a table, formed for the 
purpose, by Mr. Kirwan, and published in the 
fifth volume of the Transactions of the Royal Irish 
Academy. 



SsoT. 
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OBSERVATIONS ON THE WEATHER, 



Sect. I. 



TABLE I. 



Summary result of Meteoric Instruments, 



Months. 


Barometer. 


Thermometer. 


Hygrometer. 
DeLuc. 


Rain-Guage 


Max. 


Min. 


Max. 


Min. 


Mai. 


Min. 


Inch. Parts 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


30.7 
30.»5 

30.59 

30.30 

30.38' 

30.18 

30^4 

30.33 

30.34 

30.4 

30.11 


18.91 
18.79 
18.64 
19.96 

49.51 

30.8 

19.36 

19.63 

19.50 

19.H 

18.81 


46i 

5» 

61 

71 
67i 
7» 
7ii 
76 
69i 
57 
53 
; 41 


36 
3i 
36 
33 
49 
5$ 
53 
57 
51 

40 
33 


5*i 

5»f 

5ii 

45i 

35 

3.^ 

38i 

34 

33i 

36i 

40 

40| 


49l 

474 

*si 

3«i 

»«4 

»7 

«7f 

»74 

»9 

3»i 

3«J 

384 


4.44015* 
3.586186 

3546877 
1.734019 

3."3369 
0.788195 
3.468058 

0.471917 
1.111701 
3.599416 
1.916311 
3.310419 


Yearly 


Mean 
19.83+- 


Mean 
49+ 


Mean 
39.84— 


Total 
31.197740 
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TABLE n. 



Numerical Direction of the Winds. 



Months 


N. 


S. 


E. 


W. 


N. 
W. 


N. 
E. 


S. 

w. 


S. 
E. 


January 


— 


2 


— 


26 


8 


1 


7 


1 


February 


— 


2 


9 


14 


3 


4 


4 


— 


March 


3 


3 


— 


13 


8 


1 


6 


2 


April 


4 


10 


— 


8 


8 


— 


— 


1 


May 


— 


— 


4 


6 


7 


6 


— 


8 


June 


10 


3 


1 


11 


7 


— 


— 


— 


July 




S 


1 


11 


8 


2 


3 


2' 


August 


6 


8 


7 


8 


3 


2 


— 


1 


September 


4 


9 


6 


8 


3 


3 


2 


3 


October 


5 


4 


— 


13 


6 


1 


9 


2 


November 


4 


1 


3 


12 


11 


1 


3 


3 


December 


1 


2 


5 


10 


13 


2 


4 


6 


Total - 


37_46— 36-141— 86— 23— 38 — 29 



TABLE 
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TABLE IIL 



Synoptical View of common Phenomena. 



Months 


u 


i 

O 


r- 


' r 


c 

c 
a: 


en 

O 


or 

11 

3 C 


Thunder ik. 
Lightning 


January 

February 

March 

April 

May 

June 

July 

August 

September 

Octpber 

November 

December 


♦ 

7 

17 

7' 

18 
11 
20 
15 

3 

7 

1 


25 
19 
21 

1? 
21 

^? 
1^ 
U 

1# 

24 

21 
21 


2 
2 

2 

■ 

S 

5 

2 
3 


2 
? 
♦ 

— r 

2 
9 
5 


2 

4 
2 
3 

3 
11 


4 
3 
1 
1 

2 
14 


1 

2 

1 


1 

1 
2 

1 
2 


Total - 124-217—24 — 31 — 25—25 — 4 7 
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Sect. II. 



Si vero solem ad rapidum lunasque sequentes 
Ordine respicies ; nunquam te crastina fallct 
Hora, neque insldiis noctis capiere serenx*** 

Virgil Gcorg. Lib. L L 425. 



January. 
Moon new 9 the 14th; full, the 29tb. 

The commencement of this month was boisterous, 
but the weather soon grew mild and genial ; which 
temperature, with little exception, it preserved 

throughout 

* <* Obserre the daily circle of the son, 
•* And the short year of each revolving moon j 
** By them thou shalt foresee the following day ; 
** Nor shall a starry night thy hopes betray.*' 

DarnfeN. 

When the Greek or Roman writers speak of heat, storms, or other 
changes of the weather, being produced by the rise or setting of cer- 
tain stars, we are not to suppose that they seriously meant to ascribe 
such effedis to the influence of those bodies. Geminus, an ancient 
Greek writer, (who probably flourished at least a century before the 
Christian acra,) expressly says, that it is altogether absurd to think 
that they have any power over the weather, and that such terms 
mean no more than, that the people, having by long observation 
found what weather most commonly took place at the seasons of the 
year which were distinguished by the rise and setting of particular 
stars, were thereby enabled to foretel what description of weather 
might be expected in future years, at the rise or setting of the same 

stars. 
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throughout ; and some of the nights, particularly at 
the beginning, were softer and warmer than the pre- 
ceding days. There were, indeed, several fresh and 
cool breezes, together with some sharp, but short, 
congelation, and three or four days of foggy air. On 
the 4th, a stormy gale, which lasted nearly 24 hours, 
proceeded from the south-west, and this- winter, as 
well as the preceding autumn, the west winds were 
unusually cold. The greater part of the rain that fell 
this month, descended in heavy showers. 

February. 

Moon neWy the l3th; fully the 28th. 

The winds were generally moderate; the heat of 
the air was mostly temperate, sometimes tepid ; and 
this state of the air often prevailed in the night, as 
well as in the day. The blowing and wet weather 
that did occur, took place more during the nights 
than the days. Some heavy dews were observed; 
and the lower strata of the atmosphere were several 
times charged with misty vapour, which twice con- 
densed into drops, like rain from clouds. In this 
month also the south-west gales exceeded the north- 
west; 

stars. Since the observations, on which these prognostics were 
founded, must have been of a considerable number of years, it is 
thought that for the purpose they took the Metonic Cycle of nine- 
teen years ; for, as within that time the moon returns to the same 
aq>ects with the sun, and as that planet was believed to have a great 
ascendancy over the weather, they might imagine that an almanack 
of nineteen years would be a perpetual one, not only to mark the 
days of their sacrifices, and other solemnities, but also to predict the 
weather. Falconer's Collections on Natural History, page ^$9 54* 
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west; and in these two months, the warm winds 
were to the cold in the ratio of 55 to 28. 

MARCH. 

Moon neWy the 14th; fully the 30th. 

Fresh breezes were frequent, and chiefly from the 
warmer points; the gales from south-west were near- 
ly equal to the west and north-west. The rain, 
which sometimes was heavy, fell often in showers, 
whilst both wind and rain were greater in the course 
of the nights than of the days. The temperature of 
the air was cold till the 24th, and then it changed to 
so warm a state, that persons accustomed to wear 
great coats, laid them aside; no wonder, when 
Fahrenheit's thermometer rose to 61^ in the shade. 

APRIL. 

Moon neWy the 13th; fully the 28th. 

Though there was a good deal of hail and some 
snow, yet the ground was so warm that they soon 
vanished. The general temperature of the month, 
indeed, was remarkably pleasant and genial; in the 
latter part of it there were several days in which 
scarce a cloud was seen in the horizon; the air was 
comfortably warm; and there being good moon- 
light, the nights as well as the days were quite de- 
lightful. The highest gales were from the north- 
west. 

MAY« 
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' MAY. 

Moonwfw, the 12th; full, the 28th. 

The beginning of this month was equally dry 
with April; and between the two months there 
were 24 days, during which, hardly any rain fell. 
Not only was there an absence of i^in, but the air 
was bygrometrically dry, as the instrument for as- 
certaining this, stood often at a drier point than it 
was observed to do for a considerable length of time 
before. The force of the winds was partly strong, 
partly moderate, and their direction generally was 
from the colder quarters, which made this month 
less genial than the preceding. The clouds ap- 
peared to be electrified in a much greater pr.opor* 
tion, than what might have been supposed from the 
remoteness of the thunder and lightning that took 
place. 

JUNE. 

Moon^fW, the 11th; /tUly the 26th. 

The winds were generally moderate in force, but 
proceeded from cold points, principally north. 
Though the sky was often covered, and indicated 
both rain and thunder, yet none of the latter, and 
comparatively little of the former happened; whilst 
a considerable degree of exsiccastion occurred in 
the air. 

JULY. 
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JULY. 

MooiinetVy the lOth; fall, the 25th. 

The winds were more frequently moderate than 
otherwise; a good deal of rain fell; and both wind 
and rain were greater in the nights than in the days. 
Sometimes the weather was fair and the barometer 
high, thpugh the wind came from the south. The 
sky was often extensively covered with common 
clouds, and several times it was streaked with plu- 
mous ones, whilst the air was frequently sultry. 

AUGUST. 

Moon new, the 9th ; Jull, the 23d. 

The wind was generally moderate, often easy, 
jind advanced only to a few fresh breezes. The 
a,ir was sometimes foggy ; at other times a haziness 
appeared high in the atmosphere; again the sky 
was covered and lowering, yet frequently the sun 
shone bright. The weather for the most part was 
Warm ; in turns it was sultry; and taking the month 
in general, it was remarkably fine. A considera- 
ble quantity of silent lightning played throughout 
the atmosphere the 12th and 1 3th, in the evening 
and night. 

SEPTEMBER. 

Moon neWy the 8 th; /«//, the 22d. 

There was some blowing weather, but in gene- 
ral the wind was moderate. Now and then the sky 

was 
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Sect. III. 

Agricultural Notices* 

The verdure of the fields, which was remarka- 
ble in the preceding December, continued equally 
striking throughout January ; and in February the 
fields were still more verdant, and vegetation still - 
more animated than in the former month. 

The rain that fell in April was too little to pro* 
mote vegetation in our soil, which is almost uni- 
versally a pale yellow, or bluish meagre clay, con- 
siderably charged with gravel. This deficiency of 
rain was in some measure supplied by heavy dews 
which dropped every night. On the fruit trees, the 
blossoms were very luxuriant, and the whin or gorse 
was richly blooming. The foliage of trees and plants 
did not display so much energy as their opening 
buds did, which before the middle of the month 
wore so gay an appearance, that it might be deno- 
minated, in a term of the French calendar, Floreal, 
which corresponds with our 20th of April. 

In the middle of May there was a good deal of 
hail; but being mixed with rain, it did not da 
so much injury to the gardens and fields as it would 
have done, had it been destitute of such modifica- 
tion. The dews in this month, as well as those in 
the preceding one, though not so heavy as in 

the 
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^he warmer weather, were in some degree supple-^ 
mentary to rain in the process of vegetation. — 
However, the rain, which began to fall on the 
8th, was of the utmost sernce to the vegetable 
functions, and gave a vigorous advancement to 
every kind of plant, whether in the field or the 
garden, which had suffered a check in the first week 
of the month. 

Notwithstanding the considerable degree of are- 
faction which ih% atmosphere possessed in June, 
the corn crops were high and vigorous, covering 
entirely the sod since the latter part of May ; the 
potatoes also promised well; bul the ftax, which 
was generally late, was not promising in its appear* 
ance, and a less quantity of seed was sown than tha 
annual usage. The whole of July was favourable 
to vegetation* 

The quantity of atmospheric electricity, which 
appeared tha l^th and 13th of August, was observed 
to whiten both the barley and oats in a sudden and 
in a very considerable degree* Rank grain was lodged 
by the rain of the 16th, but not materially injured, 
as it was pretty ripe, and the air was very drying. 

Harvest-home was accomplished before the squally 
weather of October ; but even had it been other- 
wise, there were considerable &ir and drying inters 
vals, and in many of the days noted as showery, 
little more than a misty rain happened ; from which 
circumstances it is plain, that had not the corn 
crops been well saved, the weather would not have 

K beep 
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been to blame. The flax suffered this season, bjr 
ivbat, ia this country » is termed firing on thefooty 
which consists in reddish or brownish spots^ dis- 
persed chiefly oyer the reed oi the plant, which is 
thereby more or less injured in the texture of its 
fibres. On this subject we shall treat more^atlsMrge 
in the sequel. 

Notwithstanding the rigorous weat^ier in peceDH^ 
ber, the yerdure.of the fields was considerat^le^ but 
not so. bright and vigorous as that of the. preceding 
winter. 
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CHAPTER, II. 

Ohservaiipnf on the Wfafhfr, %nihc7^<^ ^S^^* 

Sect, I. 

TAB;.E L 

Sumifia'nf result of Meteoric lustrui^ents. 



' Months, 


Baroaietcr. 


Tbermpnieter. 


hygrometer. 
EJe tiiic; 


Rain-Oauge 




. 


■ * 






4 




1 

• 
I 


Max. 


;Min. 


Max. 


'Min. 


Max. 

1 


ivtvi. 


Inch. Parts. 


Janua^ 


30.31 


59-a4 


4?*, 




-41 


38 


2.75?63x 


February 


30.35 


18.70 


49 


5*, 


40J 


3>4 


4.427022 


Marcl^ 


,30-53 


j«9.» 


ss 


•36ik 


40, 


3fi 


2.364585 


April. 


30.37 


^'9.65 


56 


■43, 


'•384 


3»l 


3.362939 


H^Y 


30.49 


k? 


664^ 


384 


3J* 


*^4 


1.261112 


June 


30.41 


|29*a2 


66. 


S6 


,'^> 


»sl 


3.Q47661 


July 


30.28 


»9'9 


S9i, 


54 


'324 


«74 


2.7x9253 


August 


seas 


*9-5' 


714. 


S4i 


' 3li 


3?f 


3.389238 


Septeipber 


30.13 


29.17 


63* 


Hi 


364 


33 


i.468058 


October 


30.37 


29.10 


S4i 


414 


39, 


37 


3.625697 


Novcnfbcr 


30.15 


28.92 


504 


374 


394 


3^4 


0.630556 


Dectmber 


30.34. ^9} 


49 


344- 


4ci. 


3H 


5-2020 


Xcadx- 


Mean 


Mean 


Mean 


Total 


19.63+ 


■48.81+ 


35.80^ 


36.256801 
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TABLE 11. 



Numerical Direction of the Winds. 



Months 


N. 


S. 


E. 


W. 


N. 
W. 


N. 
E. 


S. 


s. 

E. 


January 


6 


8 


5 


7 


6 


3 


7 


4 


February 


4 


2 





n 


8 


1 


5 


3 


March 


1 





1 


23 


8 





3 





April 


3 








21 


5 


1 


4 


1 


May 


5 


8 


6 


3 


10 


2 





2 


June 


2 


1 





15 


8 





11 


O 


July 


7 


2 





2 


19 


1 


9 


3 


August 


2 


11 


1 


9 


4 





U 





September 


2 


7 


1 


6 


5 





11 


2 


October 


1 


6 


2 


13 


7 





7 


2 


November 


2 


11 


14 








5 


2 


8 


December 


2 


2 


3 


13 3 3 4 1 


10 


Total - 


37—58- 


-33-124—93-— 16—74—35 



TABLE 



m THB YUAK itoi. 



>3d 



TABLE IIL 



Synoptical View of common Phenomena. 



Months 




r 

o 




1 


t 

s 
^ 


1 


Thunder & 

Lightning 


January 


13 


17 


1 


6 


14 





February 


10 


17 


1 


3 


'J 


9 


o 


March 


10 


21 





9 


7 


3 


, 


April 


4 


25 


I 


5 


2 








May 


IB 


16 





4 


3 


1 





June 


5 


20 


5 











1 


July 


2 


29 





I 











August 


8 


1« 


5 











1 


September 


10 


19 


1 


3 











October 


7 


22 


2 


2 








2 


November 


22 


8 











6 





December 


7 


18 


6 


2 


4 


9 





Total ^ 


113-230- 


-22- 


-30—29- 


-42— 


— 4 



Sect. 
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Sect. il. 
Miscellaneous Remarks, 



* Mazunniliic flekn sinnoso dalntur aagtuf 

* Circiim, perque dnas in morem flumiiiis Arctos; 

* Arctot, oceani metuentea zqitore tuigi. 

* Ulic, et perhibent, aut intempesU sikt noz 
** Semper, ct obtenta dentatur nocte tenebne ^ 
" Aut redit a nobis aiirora, diemque reducit : 

* NotqiM ubt primus cquis oriens afflaTit anhelTs, 

* DUc sera nibait accendit lomina verier. 

* Hinc tempescatcf dubio prcdiscere cclo 

* tofomus; hinc mesabiiue diem, tempiuque serendi ; 

* £t qnando iaSdnm rcab impcUerc marmor 
*■ CteTcniat; quan^.* 4r3U£u dcduccre classes, 

* A;:c aempefUTirt i*-"t-3 ir^frtrre ptnum.* 

Viryiri Ckorg. I. L 244. 

MNVAKY. 

'l^'^t* 'X^. tho 4ch:/:i//, the IStb. 

* V.*«tf :*v\^"*-> • '^"^ there were only six days 

oiij^Kt^t.'^^ *^'*"'?» y^'* ^'^^ congelation was 

^^^jriS: ^^•^^ ^ '^***^'^ Foyle, where it is above 

^>s4 >OK*'.- *** co^-ereil with ice: the keenest 

fipeezinjy 



o 



^ i^tfibc^piry dragon gCde^ 
,,4«,*% ^^rsMi the bean diTides; 
^ »*i^ ^T fiice* decree 



^ aottthem sea : 

*^ B^bt is found 



f^ pound: 

Or 



freezing- was (hiring the night of the 14th/ with the 
witid'ribrth and noirth- west. The snow was slfght, 
not more than three inches deep; and a complete 
tbatw, with little rain, took place on the 16th. The 
winds, in general, \^ere boisterous; arid in the 
night 6f the 20th and morning of the 21st, a tre- 
mendous storm raged frdni north-west ; at cine period 
of it the wind was supposed to veer to the south; 
from which poiiit, indeed, it blew oftener through- 
out the month than from any other taken singly. 
As to temperature, after the 21st the air was re- 
inarkably mild. 

The hurricane did' considerable damage in the 
city of Derry and its neighbourhood. Several chim- 
nies were blown down, or greatly injured ; large 
trees were forced out of the ground; ships were 
driven from their moorings in the harbour ; some of 
the railings of the bridge were broken; deal boards 
Were blown off their piles; slates were wafted across 
broad stifeets, by which many windows were shat- 
tered; and a considerable stone, at the summit of 

the 

Or when Aurora leaves our northern sphere 
She lights the downward heavefi, and rises there : 
And when on us she breathes the living light. 
Red vesper kindles there the tapers of the night. 
- From hence uncertain seasons we maj know ; 
And when to reap the grain, and when to sow : 
Or when to thin the woods of pine ; when meet 
To spread the flying canvas for the fleet. 

Tins version is somewhat altered from Dryden, who translatei, 
** sylvis evertere ftrntm^* *• to fell the furzes," whereas -to me it ap- 
pears, that the sense and spirit of the original are better exi)rcssed 
fcy writing, •* to thin the woods of pine." 
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tlifi former spire of the Cathedral, was displaced by 
the vibration of the spindle that supported the vane. 
But what appeared more extraordinary than all^ 
was, that a vast sheet of lead, computed to weigh 
S cwt., was whirled off one of the vallies in the 
roof of the Presbyterian Meeting-house, and car^ 
lied by the wind over one back-yard into a se- 
cond yard adjoining it. Notwithstanding the falU 
ittg of chimnies, the Bying of slates, &c. no lives 
were lost, and little or no personal hurt was suf- 
fered* 

The storm began two days after full moon ; its 
increase commenced nearly at the moon's southing ; 
and it was accompanied with heavy rain, mixed 
with snow and hail. The morning of the 2 1st the 
barometer was 29.24; thermometer 41j*^; hygro- 
meter 40i. 

On the 3 1st likewise there was a violent gale, 
but it did not amount to such a rank storm as the 
preceding; it was noisy, not dense; and on land it 
did little damage. 

FEBRUARY. 

Moon newy the 2d; full, the nth. 

High winds were frequent ; on the 3d, at night, 
there was a stormy gale from the south-west, touch- 
ing sometimes on the east, accompanied with rain 
and snow; and, in the blowing weather through- 
.out the month, the wind was oftener from the south- 
west than from any other point. Though there 

was 
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was a good deal of southerly winds, the tempera- 
ture of the month was cold until the nth, when 
it softened and continued so, even with squally 
gales. 

MARCH. 

Moon new J the 4th ;/u//, the 19th. 

Although there was a great majority of the winds 
due west, the weather was remarkably harsh and 
boisterous till the 23d, when " forth flew the tepid 
** airs," and thus, with only two interruptions, con* 
tinned to the end of the month, the spring becom- 
ing very vivid. The highest winds were north-west 
and north north-west generally in squalls. The hail 
was not only frequent, but sometimes large. Two 
days it rained, though the barometer was at 50.18 
and 30.43, and steady. The snow that fell whiten- 
ed the mountains, but on the low lands, it imme- 
diately dissolved. 

APRIL. 

Moon new J the 2d i/tdl, the 18th. 

In general the month was rigorous as to rain, 
hail, and wind, yet there was some fine growing 
weather, and at the end vegetation was very for- 
ward: the hail was sometimes heavy; the winds 
were squally, principally at night; and on the 4th 
and lOth, there were severe gusts from the south- 
east and south-west. As to rain, this month fiilly 
maintained its character for being showery, which 
happened mostly at night. The snow was trifling. 

MAY. 



:;:* CBSEBLTATIONS OK THE WEATHER. 

MAY. 

Itcon T«r, the 2cl ; /w//, the l7tb ; again, n«r, 31st 

The weather was generally fair and bright, yet, 
with little exception, it was cold, until the evening 
of the 23d, when the temperature changed greatly, 
and became warm, advancing even to closeness. 
The winds were chiefly moderate, but sometimes 
squally from north-west, and sometimes blowing fresh 
from south and south-east. The snow that fell, on 
the 1 5th, whitened the ground, but it quickly melted ; 
and tlie congelation that took place on the same d^y, 
early in the morning, was slight. In the beginning 
of the month, the winds were sharp ; toward the 
close, they were dry and hot, contributing to the 
general temperature already hoted.* 

JUNE. 

• At London, the changes of temperature, in May 1803, were 
•Uerved to be more remarkable than waa remembered, in that 
aeaAon of the year, by the oldest man alive. During three successive 
dnyt there were repeated falls of hail and snow in the city, and, at 
aomc dxitance from it, the ground was frequently covered ; on these 
niorniugs, the frost was uncommonly severe, the ice being more than 
■ quarter of an inch thick;: afler sun-rise, on the i6th, the mer- 
cury in Fahrenheit's thermometer was at 29*^ ; and at a few minutes 
MtC 4 o'clock p. m. on the x8th, it was actually at 25**, or 7 de- 
ttiTCt t>clow the nttsing point ; a 'degree of cold which was thought 
1^) he tmparalleled in England on the i8th of May. On the same 
Jny of the month, in the year 1794, pease were sold, in London, at 
\t\l • P^^^ » a proof of extraordinary difference between that sca- 
i^HU ill 1794. *nd in 180a. 

.u|i()Ugb there was a considerable change of temperature at 

rry in May, the cold was not so great as it was at 

Vur the thehnometer was not observed to be lower in 

pUce than 38^^, which is 13^^ warmer than it was in 

tlie 
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JUNE. 

Moon fully 15th; new, the 30th. 

The winds '\eere generally "tioderate ;* sometimes 
blowing fresh from sbuth-wfest, as Well as from the 
west and north-West. The rain was frequent, and. at 
times heavy. 

JULY. 

MdOn/iiK, 1 5th ; new, 29th. 

The characteristic traits of this month were fre- 
quent-showers, fresh breezes, and coldness. Nor did 
this state of temperature ameliorate in any degree 
until the 27th, wl>en the air grew milder even with 
a north-west wind. The capricious nature of the 
winds was fully verified this month, being often 
south-west and north-west, again south and south- 
east, and sometimes south-east, north-east, and north- 
west in one day; Although the barometer was low 
the 21st and 22d, there was little rain, and ther^ 
was a considerable arefactive power in the air, with 
the wind north-west and north. 

AUGUST. 

the latter. The weather, IndeM, in eVery respect, it at all teasons 
more temperate in Ireland than in England ; and therefore, since the 
climate ot England is never adduced ai a reason against the growth 
of trees there, why should the climate of Ireland be urged as an 
objection to their growth here, a country so favourable to the Vege- 
table race ? I expect it will be made appear in the sequel, that a pro- 
per system of ctiTturc 4rill feeder plantatidns, in Ireland, perfectly 
adequate to repay the labours of the planter. 
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AUGUST. 

Moon/ull, I3th; new, the 28tb. 

The wmds were generally moderate, sometimes 
easy, and in turns brisk, especially from south and 
south-west. In the beginning of the month, the 
weather was warm ; in the middle, it was sultry ; 
and from the 28th, when there was an eclipse of the 
sun, it was fair and bright to the end. 

It was fair with the barometer as low ^s29.'^^ ; but 
the wind was south, and with this art of wind, espe- 
cially when there is a fresh breeze, rain is not so 
much to be apprehendi^ in summer, as when the 
barometer is equally low with any other wind in 
winter. Nor even when the barometer is high, with 
a west-wind, or towTurd the north itself, is there so 
good a prospect of fair weather, as with the above 
station and a south wind ; for this very month, it was 
showery when the barometer v^as at 30.14 with the 
wind west and north north-west. 

This was rather a wet month ; most rain fell during 
the nights^ and early in the mornings, especially in 
the sultry weather. The south and south-west gales 
were to the north and north-west as 4 to 2. 

SEPTEMBER. 

Moon/tt//, ilth; new, the 26 th. 

There were several high gales of wind, not only 
from the north-west, but also from the south, south* 

west. 
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"west, and south-east ; the latter three were iq pro- 
portion to the former as 10 to 4, and greater like* 
•wise in force. The rain fell chiefly in heavy show- 
ers ; there were also some heavy dews, a few fogs, 
and four or five mornings of hoar frost. The air, 
mostly after the I2th, was frequently warm, some- 
times close even at night ; and the sky was often so 
bright that not a cloud was to be seen. 

OCTOBER. 

Moon fullj the 1 1th ; new, the 26th. 

The winds for the most part were moderate, and 
the chief gales were from the south and south-west; 
from which points and from the south-east the wind$ 
were to those from west and north-west in the ratio 
of 7 to 5. In the night of the 4th began thunder 
and lightning, which continued several hours ; somo 
peals were very loud, and some flashes very vivid, 
attended with considerable squalls of wind from the 
north-west, together with heavy rain and hail. Early 
in the night of the 22d also, there was a good deal 
of lightning, but no thunder; the wind was west, 
and accompanied with showers. A few days in the 
beginning of the month, the temperature of the air 
was warm ; near the end, it was mild ; and in the 
intermediate space, it was cold* The barometer, 
with the south and south-east winds, was low, yet 
the weather was fair ; whilst at other times a good 
deal of rain fell in frequent and heavy showers. 

KOVEMBER. 
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NOVEMBER^ 

Moon fullj the 9tb ; nfiWy the 25th. 

In general the winds were very moderate, only 
three or four smart gales the wjiole month, and these 
were from the north-east, south-east, and south- 
west. The due east winds, and those with an east- 
erly bias, amounted to 27 ; from other points to 15 
only. Little rain fell ; but there was a good deal of 
foggy and hazy weather. Several days, the clouds 
apparently indicated snow, but did not discharge 
any, and they dissipated in moderate rain. The 
temperature of the air was sometimes v/ery variable, 
b^ing in one part of the day warm with a so^utherly 
breeze, and again cold with an easterly blast. The 
barome^ter was Ipw five or six. days with nortb-ea§t, 
east, and soyth-east winds, and fair weather ; even 
with the barometer 28.92, and a south wind ; there 
was comparatively little rain, 

DECEMBER. 

Moon full J the 9th ; neWj the 24th. 

TJiere were eight strong and squally gales from 
south-east and north-east, and only twa from the 
north-west ; all the rest of the month the Ivinds 
wete generally moderate, sometimes easy. The 
numerical proportion of the westerly to the easterly 
winds was, as 20 to 16^ wbi^b was a near approx« 

imation, 



imtioq, copsidering tl^t it^was a season of the year, 
whcrein^ it; is unusual for the latter to oqcur so| 
often ; but from whatever quarter the winds came^ 
they were severest at night. The rain was frequent 
and heavy ; and, like the winds, it was worst during 
t^e night. The. three first days, 10 lbs, of raia 
fell,; which was succeeded by several inundationS| 
tb^ did a good deal of damage in different parts 
of the kingdom. There were five, days of smart 
froi^t, yet it was not penetrating ; thq beginning of 
spm^e of the. nights was remarkably mild ; and raia, 
lyaa at times interposed : nor was there much snow; 
SQ that thi^; pprtiop.gf the wiqtqr i^iight be accounted; 
open. 



Sept. III. 
Agricvlturdl Notice^. 

The storm, in January, did great injury to the 
verdure of the fields, which were considerably 
browner and, more russeited after it, than tbey were 
subsequent tO: the tha.w that took place four days 
b^pre it. And, it was remarked^ that, und^r the 
snow, the greenness was less bright^ than it is wont 
la be in an open mild winter, with the surface bare 
of the snowy covering. 

After the middle of May some seasonable rain 
1^ wiiicb.gi§a^ m&^^;V^et^^^^^^ Tba^rly. 

potatoes. 
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potatoes^ whose leaves had been parched by the 
winds, and the corn, whose blades had been whitened 
a little by the same cause, were both greatly re- 
stored. 

Though, in June, verdure and vegetation were 
for the most part strong, the crops of corn, in 
July, were rather thin, short, and backward ; the 
seasou was very unfavourable to hay and turf, but 
the flax looked well. 

The hot and close days in August were reckoned 
good filling weather by the farmers. In the vicin- 
age of Derry, oats began to whiten the 21st; the 
barley harvest began the 26th ; and pulling the flax 
commenced the 7th. 

Even when sho\yery, in September, the intervals 
were so long, the breezes so fresh, and the wea- 
ther so filling, that attentive farmers might very 
well reap their ripe grain, which was the case with 
oats in a remote mountainous district the 17th.* 

Between the showers, in October, there was great 
arefaction in the atmosphere, and harvest-works 
might be very well performed. In the neighbour- 
hood of Derry, all the grain was in the stack- 
yards again the 24th. In respect to bulk, the 
crops of grain were considered ample, but the far- 
mers reckoned the pickle or kernel rather soft. 

However, 

J* At a gentleman's seat, several miles north*west of Derry, the %4ih 
of September, the thermometer, in the shade^ half after two o'clock 
pi M. was attSj" ; in the sun, half after one o'clock^ it wa» at S^^ r 
in the green^house, shaded, at noon, it was 78**. Here vines yielded 
plenty and well-flavoured grapcsj both black and white. 
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However, the grain was got in safely, so safely 
that I did not hear of any being spoiled, nor of 
a stack requiring to be opened after having been 
built in the haggard. The flax was a full crop, and 
of a good quality, little or no firing having occurred^ 
though the season was so wet. 

The potatoes were not so abundant and dry as 
they were in the year 1801 ; but being spared in the 
early part of the season, on account of that year's 
store, and the weather for digging them, in Novem* 
her, being so favourable, they were got in dry, 
which made them keep better than there was reason 
to expect from the wetness of the weather during 
their growth, and thus were they rendered sufficient 
for the consumption of the country. Although there 
was some smart congelation in November, yet it 
did not penetrate into the ground so as to injure 
these crops. 



Sect. IV. 

Cursory Remarks on the Oingin and Nature of 
Winds, 

By reflecting on the above-mentiooed storm, in 
January, we are led to muse on the causes of 
those impetuous movements of the atmosphere ; and 
we are at first interested in the awful sublimity of 
the phenomena which took place, when the raging 
elements thus break loose. Notwithstanding the 

L tremendous 
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tremendous impressions and disastrous scenes pro* 
duced by those elementary tumults, the admirers- of 
nature feel something exalting in the 

« X^ghty tempest, and the hoary waste 

*' Abrupt and deep, stretched o'er the buried earth.*' 

That legitiinate child of nature, the ingenious 
Burns, was always enraptured when walking in the 
sheltered side of a wood or high plantation in a. 
cloudy winter day, and hearing the stormy wind 
howling among the tree^, and raving ovet the plain } 
it was his best season for devotion: his mind .was 
wrapt up in a kind of enthusiasm to HIM, who, 
in the elevated phraseology of the Hebrew bard, 
" walks on the wings of the wind." 

According to Lord Verulam, improved by Halle}»', 
the immediate causes of the motions of the atmo&« 
phere, or, in other words, of the serial currents we 
call winds, are the expansion of air by heat, and 
the contraction of it by cold. This may be ex- 
emplified by the familiar instance of the ten- 
dency, which two masses of air of different tem- 
peratures, and consequently of different densities, 
in two contiguous rooms, will ever have to restore 
their equilibrium through any communication between 
them ; the heavier portion moving in the lower part 
from the colder to the warmer room, wl^ile the mbre 
rarlfied and lighter will proceed in a contrary direc- 
tion along the upper part; an intermediate space 
between these two opposite currents being left, 

where 
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where the densities of the two masses of air being 
uniform^ they will of course remain quiescent.v 

.In order to apply the same principle to account 
for various phenomena, which cannot be ascribed to 
the agency of what are strictly denominated winds, 
it has been observed, that this tendency in the air, 
to restore its equilibrium will produce currents, not 
only horizontal or inclined, but also perpendicular, 
both ascending and descending, according as the 
condensation or rarefaction takes place in different 
strata of the atmosphere. 

The same principle is likewise employed to ex- 
plain the winds which prevail on the opposite coasts 
of the Atlantic, between the tropics. The west 
coast of Africa, from Cape de Verd (14.45 north) 
to two or three degrees south, is said to be generally 
flat, with a sandy soil ; hence that part of it, which 
is situated near the equator, must be excessively 
hot at all seasons of the year, and particularly so 
about the equinoxes. Within many leagues of this 
coast, then, the sea, during nearly ten months of 
the year, being much cooler than the land, the 
current of air, to restore the equilibrium, must ne- 
cessarily come almost always from the westward, 
according to the situation of the sun, and the bear- 
ings of the land ; but very seldom will it vary much 
from the western point near this coast, except at 
the two solstices. During the Harmittan,* and 
L 2 sometimes 

* The Harmittan is a kind of monsoon which prevails on the 
weitcm coast of Africa, while the sun is near the northern tropic. 
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sometimes ^t other seaspns, the wind will occadon* 
ally blow off the land for a few hours before day. 
Op the opposite coast of America, for the same 
reason, the wind blows constantly toward the east. 
Trying perhaps a few degrees norjtb and south, ac* 
cording to the nature and situation of the neigh- 
bouring coast, and also in proportion to the sun's 
place in the ecliptic* 

Perhaps a more general cause of the winds may 
be derived from the laws of attraction or gravity, 
operating on the properties of our atmosphere; for 
it must be admitted, that the great body of air 
which invests our earth, is liable to be affected by 
the same physical causes which produce the flUK 
and reflux of the sea. Th^ question then will not 
be the existence of those atmospherical tides, but 
merely respecting their extent, which, doubtless, 
is greater than that of the ocean. For we have good 
grounds, both from theory and experience, to be- 
lieve that the causes which excite the movements of 
the waters of the ocean, can occasion a much greater 
in the atrial mass of the atmosphere, and must have 
:i very considerable share in producing the regu- 
lar winds, as well as otlier phenomena that depend 

on thein. ... ■ 

• . ' Hence 

* Cappcrr on the Winds and Monsoons. In the effect here as- 
ci'ibcd by Colonel Capper to the rtarmittan, there is some dif- 
iVrcncc trom that assi.,ned to it by Dr. Dobson, who says, (PhiL 
l>.i;\s. Vol. ;!.)> ^^^^ ^^^ ^^^^ °^ eafterly wind is much more pre- 
\A.a.: outhc coast of Africa, during the period of that moixiooa, 
th^u i* admitted by the Colonel 
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Hence it is plain^ that nothing more is neces- 
sary than to deduce the appearances and extent of 
those G^rial tides from the well known properties of 
elastic fluids; for which purpose we must have be- 
fore us the principles dLMrometry^ to be found ia 
most elementary books. This is not the place for 
going formally into the demonstration ; butlshall^ 
in a summary way, observe, that according to tfaosf 
principles, every thing which increases the weight 
of the atmosphere, and presses the air more in on* 
place than in another near that place, must cau$9 
the air to rush from the former to the latter where 
it is hghter: and, on the other hand, every thing 
that lessen? the gravity of the atmosphere, and aug- 
ments the volume of air or rarifies it, making it 
lighter than the neighbouring parts, must occasion 
the air to rush in from all sides to those parts; 
which effect continues, in each case, till the equi- 
librium be restored, and rest again take place.* 

No 

♦ Philosophkal Ms«afinc» Vol V.p. 195, 113, 
A planetary influence on the atmosphere is maintained by !£« 
veral modern observers of accuracy and science. A^. Toaldo, from 
obaeJrvatioiis made at Piulua, dutfang the course of 50 years, infers 
that divers revolutions and situations of the moon occasion va* 
rious states of the atmosphere, and that a combinatioQ of some of 
those situations produces storms, tempests, hurricanes, ftc. He 
coincides in opinion with Virgil, relative to the |^^phetic eharac- 
ter of the fourth day before new suid full moon, Mr. Howard 
made observations about fiye miles es^sl <|f JLood^Qf and from them 
concludes, that the atznosphere is subjeist to % periodical ehanfe of 
.^^vfty from the attractions pf the mooi), which at ceruin times 
are modified by (he join( a^^actions of the son ; but, that the dif- 
ference between the pbjriie^i pfopfr4«9 9f air and «»leiri prevents 

the 



29.34 to 29.$ 1 ; and on the day of the highest Ivind, 
it was not less thtn S9.60. The thermometer 
was from IP to 37*; m tbostormiesi day it wa* 
35^. It is observable, that the-barometer, at Loivr 
donderry, on the morning of the storm, at oiiiQ 
oVlock^ was 39. 34. 

The causes and progress of the north-east storms, 
in America, were several years, ago traced by the 
late Doctor Franklin, who observed diat they began 
first, in point of time, in the south-west part^ of that 
continent. Hence he formed an idea of their cause, 
which he explained by two familiar instances. The 
first is, the flux of water through the lock of a ca- 
nal, when the gate is opened. In this case, all the 
water moves indeed toward the gate, but the succes- 
sive times of beginning motion are the contrary way, 
viz. from the gate backward to the next lock, or 
toward the head of the canal. Tlie second instance 
is, the motion of the air in a room toward a fire burn- 
ing in a chimney: the a^r in the chimney, being ra- 
rified by the fire, rises ; the air next the chimney 
flows in to supply its place, moving toward the chim- 
ney; and, in consequence, the rest of the air succes- 
sively, quite back to the door of the room. He does 
not, however, suppose that all storms are generated 
in the same manner. The north-west thunder-gusts, 
in America, were not thus produced, as he found 
by observation. It cannot, therefore, be assumed as 
a general and fundamental principle, that winds 
always originate at the extremity of that point toward 
hey proceed. i 

Although 
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Although some valid principles are obtained, and 
considerable advances made in attaining a theory of 
the winds, yet observations must be extended to pro- 
cure materials for rendering the system more com- 
plete and satisfactory. Until thift is done, we may 
adopt the sentiment of Thomson, who personifies 
those furious sons of the atmosphere, called storms^ 
and asks them, 

** In what far distant region of the sky, 

** Hush'd in deep silence, sleep ye when 'tis calm I** 



CHAP.. 
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CHAPTER III. 



Sect. L 



■ A 
On the Qiv^ate of Ireland* 



THAT the cUmaf^ of Iceland has suffered a consi- 
derable change, almost within the memory of the pre- 
sent generation, is not only a popular opinion, but is 
a doctrine held by intelligent and philosophical ob- 
servers. We are told, that the winters, in this island, 
have laid asiae their ancient horrors, and frequently 
assume the mildness and vegetative powers of spring ; 
while summer is represented as less favourable than 
form^ly, less genial in promoting vegetation, and 
less vigorous in advancing to maturity the firuits of 
the earth. 

tn support of these sentiments it is alleged, that 
our prevailing winds, which blow from the westward, 
have, of late years, swept with uncommon violence 
over the surface of our island ; frustrating the usual 
effects of their genial properties, by the overbearing 
fiTry* of their course. The evidences which are 
brought to prove this disposition of the winds with 

us. 
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US, are three phenomena, stated as principally occur- 
ring in the province of Ulster, namely, the trees of 
the country, the sands of the sea-coast, and the tides 
of the ocean.* 

In order to try the merits of this doctrine, it seems 
necessary to attempt tracing the climate of Ireland 
from the earliest period, of which we can have any 
credible information, until the present time ; an un- 
dertaking, it is true, accompanied with considerable 
difficulty, in as much as a regular series of documents 
on the subject are not obtainable. But the documents 
employed, however scanty they mjiy be, shall be 
those that appear most authentic ; and where defec- 
tive links occasion breaches in the chain, they will be 
repaired by sucb reasons as the next adjoining data 
on each side, or the principles of analogy, shall war- 
rant. Thus regulated, the inquiry, if not complete 
in all its parts, will be sufficient to determine the 
question ! efore us, and will serve as an elementary 
outline to be filled up in future. 

There is good reason to believe that Ireland is the 
hyperborean island, said to be more northerly than 
the north windy as mentioned by Diodorus Siculus, 
the historian, who lived 45 years before Christ. S(rabo, 
the geographer, whose life is dated a few years earlier, 
supposed this island to be so cold as to be scarcely 
habitable, and all beyond it to be of course absolute- 
ly unfit for human dwelling. On the other hand, the 
hyperborean island is represented as a very temperate 

region, 

• Hamilton, Transact. R. L A. Vol VI. Science, page »7. A Mc- 
noir on the Climate of Ireland, read in 1794* 
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region, and figuratively so fertile as to produce two 
harvests in a year. This latter character certainly 
answers, to the general reputation of Ireland, in 
respect to the mildness of its climate, and to the 
comparative fertility of its soil ; but the former one 
is a palpable mistake, and seems to arise from the 
ignorance of the Greeks- in geography, during a se- 
ries of ages after they had driven out the Pelasgi 5 of 
vrbich tribe were the Irish Firbolgs, and the Dada- 
pans, who afterward had intercourse with Greece. 

It appears that tb<5 Greeks knew more of our 
globe in the tipue of Homer, who lived above a 
tbonsai\|(il ]r«ars before the Christian oera, than they 
did in the tiine of Herodotus, who lived above five 
IiBiKidred years' ^et him; and, with reason it is 
sfcipposedl'''that- Hoaier had his knowledge from a 
Pelasgii^ny who was bis master. Hence we may 
conclude^ that, in very remote ages, Ireland was 
kqown and distinguished for the temperate nature 
of its air-; and we have grounds to believe, that, 
thencflforwaiKl to the present day, the climate of 
Uus'iriand is not materially altered, at least not in 
^utsh measure as to enfeeble its natural faculty for 
fostering the growth of plants, from the herb of 
the field to the tree of the forest.* 

The superior mildness of the climate of Britain 
qvejf that pf France, as stated by Julius Cajsar, is 

known 

' * 6()ilcct. de Rcb. Hibcm. Vol. III. p. no, 115, Preface. Id. Vol. 
|V^ Preface, p. a;, 40, Id. Vol. IV. p. %^, Vallanccy's Vindication, 
p. 14,191 ai, ai, 501' 
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known to every aehool-bpy 5 and it is probable^ that 
they were then prfitty much on a pa* with respect 
to woods^ wastes^ and cultivated .grounds, which 
influence the temperattife of countries.^ Bvcbanan, 
the classical biatorian, who Bouriiihed in the middle 
of the 16th century, quoting the remark of, CiB^r, 
pronounces the climate of .Ireland to be more mild 
than either that of Britain or of Franco. And^ 
among the many causes ;wbich be assigns . for the 
emigration of a colony fr(»n Spain to Irdand^. before 
going to Britain^ be reckon thQ gen^. nature of 
the climate and soilof thi^ cojai^y akading.one.f. 
Orosius, the historian, who jSourished' ia the be- 
ginning of the 4th century,, speaking, of Ireland, 
says, that it is nearer than BritaiQ»tBnd^ though 
smaller, is more useful by reason of the moderation 
of its heat, and the mildness of its weather in gene- 
ral.:]: Stanyhurst also, in the pre&c^ t» bis Irish 
chronicle, supports the representation given by Oro- 
sius, and further observes,, that few cotintries are 
comparable, none preferable, to Ireland in whole* 
someness of air, fertility of land, abundance of corOy 

.extent 

* " Loca sunt temperatiora quam hi OaUia, rtmlssloribus frigori- 
«f bus." Comment. V. Bell. Gallic. 

i <* Hibernicum autem solum amoemtatey et ccelum temperamenti 
** aequabilitate longe Bricannicum superat— — -Verisunile autem son 
• * est Hispanos reKcta a tcrgo Hibemia terra propiore, ct coeli, et soU 
<< mitioris, in Albinm primum descenclisse, sed primum in Hiberniam 
** appulisse, atque inide in Britanniam colonos missos." . . 

Rerom Scot. Hist. Georg. Buchanano, Lib. t TU 

\ << Hafic propior Britannic??, spatio terrarum angoattof » c^ •»• 

** lisque tempcrie magis utiUs.** 
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extent of pasturage, and number of cattle.* Boate, 
who quotes these authorities, corroborates the senti- 
ments which they express, and contends that there is 
no impediment, but the want of cdmmon culture, to 
prevent Ireland from being justly cdutited amongst 
the most fruitful countries in the world.f 

The venerable and authentic Bede, who flourished 
about the end of the 7th century, says, Ireland is 
pleasantly situated, that it abounds with milk and 
honey, and that it is not destitute of vines4 Cam- 
brensis, who was twice in Ireland, and who col- 
lected materials, toward the end of the 12th cen- 
tury, for a topography of this island, declares, that 
nature has looked with a more favourable eye than 
usual upon this kingdom of the zephyrs. At the 
same time, he contends that the climate is wet and 
windy, and represents the south-west wind as the 
most violent. This seeming contradiction may be 
reconciled by observing, that the frequency of our 
showers and fresh breezes gives an appearance of 
wetness and ventosity, whilst the mild temperature 
of our air softens the impressions of the rain and 
wind on the feelings, and entitles the climate to the 
genial character bestowed on it in the above gene- 
ral inference drawn by Cambrensis. 

In 

-* • « Cum Hibernia, cali salubritate, agrorum fcrtilitatc, ubertate 
** frugum, pastionis magnitudine, aramentorum gregibus, conferre 
•« pau as, antcferre nuUus valcas." 

t Natural History of Ireland, Chap. X. Sect. VII. 

f ** Hibernia dives lactis et mellis insula, nee vinearum expers.**— 
" Insulae hujus situs est amoenu8.**-*Bede Hist. Gent. Anglicaou Vita 
St. Coluiobi, Chap. L 



In Peter Lombard's time, above 180 years ago, 
the winters in Ireland, he informs us, were sd mild 
and open, that the inhabitants were negligent in 
making hay to fodder their cattle, dependitig greatly 
for their support on the hibernal verdure of the coun- 
try.* On this account it has been remarked, 'that 
probably it was not so much the mildness of our win- 
ters that made people neglect saving hay, as inatten- 
tion to the stock, according to the ground they held. 
In Lombard's day, there were very few stall-fed cat- 
tle; those brought to market were not half fat; nor 
was that useful part of rural economy, fkrm-yards, 
dry housing, and dry fodder, tben understood. A 
few fields of waste grass were snffiGient, during the 
winter, for beasts always accustomed to exposure in 
the open air ; and it is added, that both want of civi* 
lization and of industry prevented the natives from 

making 

* De Regno Hibenu;r, Sanctorum fiisula, Commentarius, &c. page 
S5. His words are, ** Hie plerique negligunt resecare ftfoitin €>!> sttm- 
^. mam tcmperiem xris.*' Lombard, same work, page 7a^ men.^nt 
tke humidity of our climate, but that it might, in some measure, be 
corrected, as done in Flanders, by drains, and by clearing the cottrte 
of rivers and streams. Boate makes a similar obscrvatiqn. Matunil 
History of Ireland, Chap. XXI. Sect. VI. It is probable that JLom- 
bard's observations were made nearly thirty years prior' to those of 
Boate, who writes of the prevalent west-winds thus: ^ bitvrorth 
** the observation, that not only storm-winds, but others also, do in 
*' Ireland much seldomer blow out of the east, than out of the west, 
*< espcially in the winter ; so that commonly there is no need of a wind 
** to be wafted over to England : where to the contrary, thofe^ who 
" out of England will come over into bieland, very ordinarily «fe 
« constrained to wait two or thrjee weeks, and sometimes five or jtix 
*< weeks, yea, it hath fallen out so more than once, that in two whole 
'* months, and longer^ there hath not been so much east wind, at to 
•* .carry ships out of England into Ireland." 
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making other exertions. However just this commtot 
niay be on the indolence of the Irish, and their igmVi 
rancc of husbandry at that period, it does not invali- 
date the testimony of Lombard, as to the matter oi 
fact respecting the winter season, namely, that in ge- 
neral it was extremely temperate. 

The ex^ct and indefatigable Dr. Rutty kept a 
journal of the weather, at Dublin, nearly 4ialf a cen- 
tury, viz. from 1716 to 1765, and after comparing 
the whole with the observations of different persons, 
made through all the varieties of the weather, he 
found a wonderful harmony between them. By a 
septenary table of the winds which he constructed, 
from the year l75i) to the year 1765, inclusive, it ap- 
pears, that those from the westerly points were, to 
those without any point of the west, in the proportion 
of 1813 to 1281, In that table, the force of the 
winds is not stated ; but, in looking over his journal, 
we find that the most frequent high gales were from 
west south-west and north-west, though the latter di- 
rection is noted as occurring, upon tlie whole, sel- 
domer than the two former. The relative propor- 
tions at large are, west, 668 ; south-west, WSj 
north-west, 457. 

Together with the warming influence which the 
predominance of these weasterly winds is calculated 
to exert, we have other proofs of the continuing 
mildness of our climate at that period. First, from 
the comparative annual heat between DubHn and 
London, which was found to be in the ratio of 12,07 

to 
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to 12,00. Secondly, from the amount of the insenr 
sible perspirjation in the human body, which was as- 
certained by statistical experiments to be greater in 
Dublin than in England, and in Cork almost equal 
to what it was in Italy.* 

The winds of the winter preceding 1789, in Dub- 
lin, were mostly east ; and on the night (#i))e 13th 
December it blew a stoVm from east south-east with 
snow ; afterward a storm at night from the east. Of 
thirteen storms and hard gales, in 1789, there were 
eight due west, one only north-west, and the re- 
mainder from other points. In the year 1790, the 
storms from the south- west and south predominate 
in force as well as frequency,* and those from the 
south occurred all in February. A great majority 
of the storms, in 1796, were from south-yvest, south 
south-east, and west. In 1797, there were twenty- 
four storms, only one of which was from north-west, 
and that was in participation with west; the residue 
being south-west; west; south; north, and north- 
east. Of twenty-seven storms in 1798, the north- 
west makes five; the remainder were from other 
M , quarters 

* Rutty*8 Histofy of the Weather, page 326, 329, &c. Id. Intro- 
duction, page XXXIX. XL. Rogers on epidemic diseases. Static £z- 
fjcriments, page aoj, 3x1. Dublin is in lat. S3** ai', N. long. 6® 5' W. 
Cork is in lat. j-x? 53' N. long. 8** 2$' W. The medium temperatur 
of the earth, in different parts of the city of Cork, as found in r/88» 
4rM from 5a V to S3^>S* Transact. R. I. A. Vol. L H. Science, page 
X54 — 6. Dr. Hamilton (Memoir page 41.) acknowledges, that the 
axmual sum of heat, received in Ireland, is not less, in our day, than 
it was in former ages ; and, in page 49, he bears testimony to the 
equable distribution of heat in this country, whence he deduces the 
mild temperature of our seasons, and ^he perpetual verdure of our 
fields, unimpaired by either solstice. 
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quarters, among which the south and south-west 
predominated. The greatest number, out erf forty- 
six storms, in 1800 and 1801, were west; south- 
West ; south-cast ; aud oorth ; the fewest were north- 
west. Ahhough the word, storms, is here used, it is 
not to be taken in its common acceptation through- 
out; but to be imderstood as compi^honding high 
winds, fresh ^ales, and squalls.^ 

The medium atmospherical heat of five years, in 
Dublin, viz. 1794, 1796, 1797., 1799, and 1800, is 
50® 15 plus; the max. is 81® 50; tlie min. 14*» 50. 
The medium heat of the earth, in same city, as found 
by the temperature of the water in covered deep 
wells, in the year 17^8, was from 50® to 52®. The 
thermometer, in January 1789, at eight o'clock A.-M. 
stood at 17®, 5, in London ; at 2 o'clock P. M. it 
rose to 24®, in Driblin it rose to 28®. 

From a sketch of the weather, taken at Gal way, in 
1789, it appears that the north-west winds were most 
prevalent there from January to August; that the 
storms and squalls from north-west, and those from 
south-west and south, were on an equality in num- 
ber; 

♦ Some of the storms, in January 1789, were at the same time 
and from the same points at London, as they were at Dublin, and a 
snow-storm occurred from the south-east. A storm on the 26th 
December, 1788, was felt equally in London as in Dublin. The 
snow in January, 1789, began six days earlier in London than 
in Dublin. In May there were three storms from south-west ; in 
June were .three storms, one from nerth west, and two from south 
and south-west. The weather was more stormy at London in Sep- 
tember and October, than it was in the tvest of Ireland. In Decem- 
ber there were several storms from the west and south-west. Trans. 
R. I. A. Vol. V, Science, page 13, 15. 
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ber ; and that the north-west and south-east winds 
sometimes alternized.* 

At Belfast, in the year i789, the weather was 
sometime the same as in Dublin, and sometimes 
severer than in the latter place ; there was a storm 
the 1 5th January from west or south-west ; and in 
March, the easterly wind was squally, as it was in 
Dublin. There was a violent storm in June, but the 
direction of the wind is not mentioned ; and after 
June, no more observations are related.f 

At Derry, from 1791 to 1796, inclusive, there 

'^ere many atl^ong and squally gales from sOuth-west 

<£uid south-east, as well as from north-west; and 

^pon comparing them, the former are to the latter 

in the proportion of 9 to 7. In the year 1799, the 

^lorth-west wind prevailed only in May ; and in the 

«ther months, the south-west, west, south-^east, and * 

^ast predominated in number and force. In 1802, 

the north-west wind was most frequent, whilst the 

south and south-west often exceeded the north-west 

in force, and sometimes there were high winds front 

the eastern points. Even in the hurricane of January, 

M 2 'the 

♦ Galway is in lat. ss'^ i6' N. long. 9** 1%', W. 

f Belfast is in lat. 54°, 38' N. long. 6° 30' W. From observations, 
in 1796, this town appears colder than Derrj. In that year the ther- 
mometer was max. 75** 50, min. 14® avera|[e, 44® 75'. There wa» 
much hail, snow, ice, and wind in June. Though the max. 7i<', and 
the average 44 are less in Derry than in Belfast, yet, as the min. 17^ 
if greater, the actual cold at Derry was less. In June, at Derry, though 
the weather was rather cold, yet there was neither frost nor snpw, 
and hail pccurred only twice. The max. of the therffiQm^cr« ws^ 
69^ and the min. \vat no lower than 491^ 50'. 
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the wind was observed to veer to the southward of 
west. From January 1803 to February 1804, inclu- 
sive, the numerical proportion of north-west gales to 
those from other points is as 7 to 22, of which latter 
number ten are south-west, which often exceeded 
the north-west in force, also, especially in the case 
of the heavy gales, in January, and February 1784, 
by which so much damage was done at sea. In res- 
pect to numbers, the ratio of the winds, during nine 
years, viz. from 1795 to 1803, inclusive, is north 
295, south 398, easftf 283, Vest 1005, north-west 737, 
north-east 265, south-west 599, south-east 454.* 

Of sixteen terms, noted at Derry, from 1795 to 
1802, inclusive, the mean heat is 49<>, which corres- 
ponds with the highest medium temperature of the 
earthy in the same place, ascertained by experiment, 
in 1788. The max. of the sixteen terms is 81^ ; the 
min. is 17®. 

Observations shew, that on the western side of our 
liemisphere, between latitude 47® and 60®, the west 
wind, with some participation of the north or south^ 
is that which oftenest obtains. These tendencies pro- 
ceed from causes of an original and permament na- 
ture, which in certain seasons and situations undergo 
temporary modifications, such, however, as do not 
radically alter the fundamental law. Hence may be 
explained the more frequent occurrrence of the 

north- 

♦ Tfatnsactions R. I. A. vol. II. Science, p. 154, 155, 156. Id. voL V. 
Science, p. i, 8, 9, 16, 19. Id. vol. VI. Science, p. 309, 435. Id. voL 
VII. Science, p. 3 1 6, ^57* 
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north-west wind in the northerly parts of Ireland^ 
than in the southerly parts, which appears in the 
preceding metfeoric extracts. The difierence in this 
respect might be supposed to indicate a change of 
' climate in this country; but when it is considered, 
that Rutty^s observations, and most probably those of. 
Cambrensis, were made in the eastern and more 
southerly districts, not comprehending the north 
and north-west tracts, we have reason to conclude 
that the agency of the general la\ir has all along 
operated, and of course that the climate is not es« 
sentially altered, in as far as the westerly winds are 
concerned.* 

The opinion of Cambrensis with respect to the 
wetness of our climate, as well as in relation to its 
wiodiness, is adopted by Dr. Ledwich, on the autho- 
rity of Dr. Rutty, who calls this country * Mattda 
Jovts.^ If by wetness or humidity be meant, that 
more rain falls in Ireland than in England, it is not 
confirmed by subsequent observations, which shew,' 
as I elsewhere have stated,t that the contrary is the 
fact. The medium quantity of rain in Ireland, at 
large, is from 24 to 28 inches ; whereas, in England, 
the average exceeds 51 inches. But if it be meant, 

that 

* It appears, indeed, that the mformation of Cambrensis, respect- 
ing the climate of Ireland was limited ; we are assured that he had 
but an imperfect acqliaintance with even a third part of the island, 
and that he had only two years to colIc<3: materiab for his whole 
work; himfclf eighteen months, and his friend Verdon, fix. Walsh's 
Prospect of the state of Irekmd, Preface, p. a6. Edit. London, i6S%, 

t Deny Survey, page 15. 
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that in Ireland a great mionber of rainfjf days otc^r 
than in England, ifi this sense the i^enctark Is adtnissf- 
ble. Nevertheless, I Cannot subscribe to a conclasidn 
drawn by Dr. Ledwich, namely, that the fair iitLyn 
in Ireland do not exceed in number one third o^ the 
year. ' 

At Derry, in 12 years, from 1791 tt> 1803; inclu- 
sive, the medium number of fair days is fabove 12€ ; 
max 148; min. 113. At Belfast, from nine years' 
observations it appears, that the medium number of 
fair days is also above 126 ; max. 161 ; min. 90.* 
The yearly number of fair days in Dubfin, is from 
168 to 205, an5 the middle number is 179. At Edge- 
worthstown, in the county df Longford, in the year 
1798, there were 235 fair days. Taking twenty- 
three terms in Derry, Belfast, Dubhn, Bnd Edge- 
worthstown, from 1788 to 1802, the medium number 
is nearly 140 ; so that even the annual mean of fair 
days in the kingdom at large may be stated at ni^ne- 
teen above the third. 

Sect. II. 

On the Constitution of the Atlantic Ocean. 

This extensive region of waters being denomi- 
nated by Dr. Hamilton, " the vast and potent ar- 

" biter 

* This min. 90, may be tikpposed a mistake, since k does not 
rate in proportion with the max. and since it is 23. days fewer than 
the minimum observed at Deny, where probably as great a 
ber of showery days happen at in any otho: part <tf Ireb&d. 
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^\ biier qF oqn 9ea90Qs/' il^ is necQdsary to iDquice 
iniio it» natufOy in ord^p to dkeoi^r io \¥hat k maay. 
cootribute to sbed light on the question before us, 
respecting the supposed change^ in the climate oi 
Irebnd. 

Exclusive of the undulation caused by the wiods^ 
and that swell known by tihe najne of tides, the^ sea 
ha& a third motion, or cqntinual tendency toward 
the west. This motioiv begins on the west side of 
America, where it is moderate; and hence tzhat port 
of the ocean is denomin^tied Pacific. M lihe waters 
advance westward, their motion* is accelerated ; and, 
at the Cape of Good Hope, the cun^nt often runs 
rapidly, even against stroi^ west^^ly storms. 

From the Gape tp the island of St. Helena, there 
is always a current, which is one reason why that 
island is often passed or overshot in the aight. In 
this track the watery of the Indian ocean find their 
^yay into the Atlantic, and flowing from the coast 
of Africa toward America, where being intercepted 
in their course, that part of the body which is to 
the southward of Ca}>e St. Augustine in Brazil, is 
divided by this most eastern point of America; 
whilst that part, which is to the south of this, pro- 
ceeds along the eastern coast of Sooth America, and 
even through the Straits of Magellan, into the South 
Sea, and probably past Gape Horn. But that part 
of the Atlantic current, which is northward of Gape 
St. Augustine, ift totaHy intercepted by the Ame- 
rican continent, whereby it shapes its course to- 
ward 



x^i miiaamjBOHgxavrum ho 

i«lHrd>lil)ftfikd£a>f9MeBiica^jso ^iub[ Jb^i^ia^^AmitM^ 
laird,^dtligs HdxA olhridrioliip«l>nliQi^(i9cbtto^^ 
its progressnteoik&diortli-^tres^, ^mU '1diel:>'lfiidb'i<idififi' 
bttitedffecfiing hsdbk'viwd.' « •!;^b^o^ ^i9j£7r eiriT 

Tbe/ dirodtien of ithef^ w9eBterniiieoa^i^ff^lQ\fpid*o^ 
aW^^wcmld^se^nrto^ give' tb^tfae)C0f rent) io& tbjp Al^-^ 
lantic aof imtMiIse tditanf tb>^ i@ti^qoftiM^i»i^ 

c^pe/ii Qsoepfei past > Gape F9ovlda^^Tt|>eiiir6e^ Whkib^^ 
and the. jdaad of Gilba'>tt *f[^t«e$a» ^ay ; iMi^^H^^^ 
pained this Cape^ it beticb its coifr^?4o^thd ii4)dfb^ 
Ward^ betwreeti FIori(fai and ^thb BkhxioAi idaiid«^^ 
From this it flows tor the iiorth«rardi< along ^riid^ 
southern shores (^ thts Uiiit^ States; wbence>4€:? 
takes a north-east directi^nV^ntil it iranishe^ a%i:mie<> 
latitude 42 or 44 degrees ftorth, tcwaid the *anb«<^ 
of' Newfoundland.* ^ > ■ ■ ' 

The breadth of the stream varies i in its coiSrse^' 
on the coast of Africa it is about 140 or 150 leagues^- 
at other parts about JO leagues) and' when it comes 
out of the Gulf of Florida, it is kbmit $ leagues 
broad. Although the Gulf- stream runJ in some of. 

.- :\. • ' ■ its 

* There are some exceptions to the general directibn of the cur- 
rent of the gulf-stream; the^ arc, the lateral diverging partial 
currents, and somewhat of a lee-current. There is also a current 
which sets southerly, along the coasts of Greenland and Labradore, 
from Davi8*8 and Hudson's straits, &c. which meets the gulf-cur- 
rent, and, intercepting each other, they probably accumulate the 
substance which subsists the immense numbers offish that frequent 
the banks of Newfoundland. These two currents, tpgcthcr with 
the cold wind from the north, commonly met with there in a 
very condensed body, may be reckoned the causes of the fogi 
which prevail on those banks. 



andrcflofki^rlfQiq two?tv lli^ ioAlM axvhimry to 
tfie^nerdbMrd^.^ tbat stittit it Y^ 

This water, forcing its vmyirotii afiwariki »to a 
cftlder'cliiliate^.vwillveflirrjr nittch of its/^aif^iiTith it 
in^ tiife doldciriffitftsiof tlie^ Atlanticy^^^^^ bem 
sati«ik)l(ililjropr<yirad .^j^ Sk Charles Blagden.* It 
preaecfoe^i^ supeciorityiof teavperafcure ^ ieost firom 
\bAU^ 2i^,t9ihtimd^M^y'V^^ SO 

or ^(dj||?»;*9iid it^is^^ppoaed' t6'iPetaia-^bout 4^ 
of ifttoft hdat!<agaiaf'it arri^res 'tovafd the • trettem 
coa^'^bf InAmd. AhhcMigli a patt ofither^idtrQaiii^ 
which is vtsost «0utiierly, *>tod in which tiM sob^ 
stalic«r > i^iUd ihe^ G^jM-^mfi^d floats^ returns again 
toward the sODth, ai))}'perferkii^ a citouitaiis regress: 
into the <S[iilff. j^t tho£ur gr^ate$t part of < it takes, 
a different course, and is driven by. the ^iktf 4/ wiAds^ 
to^ftrard the. fiorthern coaa^ of Europe. Of this we 
have a convii:icing proof from the seeds of vegeta- 
bles, which ax^. produced uir the West Indies alone, 
being yearly found on the western coastis of Ireland, : 
and on those of the western i^es of Scotland. 

The waters of this stream certainly have a great 
share in moderating the coldness of the European 
winters, but particularly in preserving the mild tem- 
perature of the Atlantic, which is clear of ice above 
10 degrees farther toward the pole, than any other 
ocean or sea in the world. This state of tempera- 
ture 

* BIajgden*8 observations on the gulf-ttream were poblished in 
2781 i those of F^ranUin in 1786 ; and those of Fownal in 1787. 
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ture in tbe Atdantic may be fw?^er cfxplained by 
observieg^ Ihat tbis ocean keeps broad an4 boid, 
quite away to the north pole perhaps, or to 81^ 
^pl^b .latitude, as it has been explored so far by 
lybdld fisbens; wjbereas the Paci&e oceaa is con* 
traeted^ at about 66* north, to a narrow strait of 
H leagues between the eoatHients of Asia aad* Ame*- 
TAea. Tbe west winds being rendered mild by pase* 
mg over the great body of ^rarm aqueous fluid m 
the Atlaiitic, i^nd the waters being also perhaps 
SMigmeated in their heat by the agitation tbey cause 
ip the ocean, both come upon our islands, particu* 
larly Ireland, with considerable mildness. Hence 
tbese* islands have the mildest winters c^ any; and 
next to them the continent of Europe, which is so 
, mild as to be habitable to near 10^ north, and to 
have fertile populous countries, with large cities^ 
to above 60^.* 

This 

• Dr. Franklin takes particular notice of the Warmth of the 
jrulf-ftream, and the attention which its current deserves from na- 
vigators. Mr. Strickland advises the Atlantic ocean to be explored 
between the 47th and 60th degrees of north latitude, to ascertain 
the boundaries of the gulf-4tream ; for which purpose he recom- 
mends the thermometer. He also represents the utility of this in- 
strument, BOt only in ascertaining the gulf-stream, but in finding 
out its northern eddy, so as to enable mariners to quicken the 
p^LSsage of ships from Europe to New York, and the south- wsstem 
ports of the United States. He is moreover inclined to think, that 
the thermometer may be useful in determining a ship's situation 
at sea. The quicksilver falls on approaching banks and shoals in 
so sensible a manner, -that, on the same parallel of latitude, he ob- 
served a difference of ao degrees between the temperature of the 
ocean out of soundings, and of that which covers the bank of New- 
foundland. The mercury rises again when a ship ssdls from shal- 
low 



Thttt't|lli)dtied9'imiM prde^.ed fi'btti <1^ vicinity of 
tbodef piaffli rfEtirojic to the western breeze of tb^ 
AthLtftic:' Tfeeife winib bold oh their cdutseto Sifce- 
rh, 'And' utt the * ttdrtbern coWmtty of Tai'ft^J'. But 
China being on the v6ry eastern side of the old coni. 
tkienty the west windls nius« pass over the continent 
o£ Bui^pe'and Asia, brfore they cAn 'reach* Chini^ 
afid.th^ef^dve ate much eooted by the extensive fN>^ 
Zen regions^ which they must cross, as th4s is the 
gr^&test body of land in the world. Hence the rigour 
iftuit be proportio<mbly increased, and consequently ^ 
the east did^ of the old continent is so yery cold, as 
to be scarce habitable to 50° north. Thus the coun- 
tries noAhwaf d of Korea and Kamschatka, and all 
along the east side of the continent, are colder in 
the winter than it is in similar latitudes in the eastern 
side of the new continent ; for the empire of China 
is much colder than the same latitudes in the 
United States of America. At the city of Pekin, the 
cold of winter and the heat of summer exceed the 
temperature of those seasons in Philadelphia. In the 
same parallel, in the interior parts of the old conti- 
nent, the cold and heat arc both greater, where they 

may 

low to deeper water; circumstances which surely will aid the judg- 
ment in approaching shoals or in receding from them. He makes 
the temperature of the ocean, off the Grand Bank, to be 68 degrees, 
that of the neighbouring gulf-stream, j% degrees, and that of the 
water on the Grand Bank to be 52 degrees of Fahrenheit's ther- 
mometer. American Philosophical Transactions, Vol. V. anno 1802. 
This proposal of Mr. StnckUnd'f , may turn out to be a good auxi« 
liary in navigation, and be employed in addition to the log, the - 
lead, and the quadrant for conducting vessels through the pathless 
tracts of the ocean. 
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may be less influenced by its sea and its tempera* 
ture; nay in lower parallels of the old continent, the 
cold is greater than in higher ones of the new. 
The winters are as cold at Canton, lat. 2S^ 2C/ as 
at Charles-town, lat. 32o 45'.* 

This may be further illustrated by observing, that 
the western coasts of all continents and large islands^ 
in the temperate zones, have a higher mean tempe* 
rature than the eastern coasts under the same paral* 
Itky and in particular have more moderate winters. 
The general current of air from the equator, when it 
axrivee in the northern temperate zone, is south-west; 
dlis current, coming from the sea to the western coast 
of each continent, will there meet with cold air, which 
condenses its vapour as it proceeds, affording plen- 
teous rain and heat to the western coasts. As this 
sovth-west current advances into the internal parts of 
the continents it loses its vapour and heat, till the de- 
posit! on. from it becpmes much less in quantity, and 
appeai^s in the form of snow; the current then conti- 
nues its-progress, and grows colder and colder until 
il^ arrive .at the eastern coast, unless the influx of sea 
bfeez^^.initigate its rigour near that coast. f 

, Sect. 

* Philosophical Transactions, 1781. £ncyclop. Brit. Article, Sea. 
American Phil. Trans. Vol. II. 1786. PowncU's Hydraulic and Nau- 
tical Observations, 1787. Barnwcirs Physical Investigations andDe* 
dnctions, edit Philadelphia, 1802. 

.f Dalton's Meteorological Observations and Essays. Ess. IL and V. 
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Sect. III. ^^ 



On the Tides affecting tlte Coasts of ttdani.^ 

On the western coasts of Ireland, Spain, and Pocto« 
gal, it is high- water about the third hour after thai 
moon has passed the meridian; thence the tide iflowi* 
into the adjacent channels a<3 it finds the easiest pas- 
sage. One current, for example, runs by the sodtk 
of Ireland and of England, and another by the north. 
of Ireland and of Scotland. These currents willbe 
at the several places to which they tend, in a space 
of time proportionable to the respective distances 
they have to run, and the waters will rise according 
to the shoals, the width of the channels, bays, or 
creeks, the flatness of the shores, and the like ^r* 
cumstances. On the west and north-west coasts of 
Ireland, the flood tide comes from the west, and 
high tides, as has been observed above 150 years 
ago, flow upon all these coasts, not only along the 
open shores, but also within the bays and estuaries, 
even those which penetrate a considerable way into 
the land.f 

This 

♦ Though this branch of the subjcfct be not the next in order for 
discussion, yet, since it is to nearly allied to the contents of the pre- 
ceding Section, a two-fold advantage arises from iatroduciag it here, 
that is, mutual support and illustration derivable from proximity. 

t Philosophical Magazine, Vol VtU. page 139. fioate*s Natural 
History, Chap. VI, 
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«!• 

inooies on the part of Dr. Hamilton, seems to pro- 
ceeA from causes of too petty and vague a nature 
to be taken into account on such an occasion. Those 
consequences, in fact, are generally produced by 
the reiterated action of comnaon winds and tides^ 
on Works in the main defectively executed in this 
country. 

Instead of the sea having, of late years, en* 
croached upon the land, observations shew that the 
contrary is the case, and that it is gradually retreat- 
ing below its ancient level. Ail the flats of Magil- 
ligan, in the county of Derry, were submarine, at 
no very remote epocha, as testified by the abun- 
dance of shells in dry sand, two miles from the 
shore* Instances of a like description are found in 
many other countries ; in England, Holland, Flan- 
ders, France, Spain, Italy, Greece, Egypt, India, 
Mexico, &c. This gradual declension of the sea 
accounts better for the damage done to several an- 
cient harbours, whose channels were not deep, than 
by saying that the sea advances in some places 
and falls back in others, an idea quite contrary to 
jthe laws of hydrostaticks.* Repeated influxes of the 
sea, without any uncommon perturbation, doubtless 
may throw up mounds of sand on a flat shore, and 
make breaches in parts of a coast ; but its general 
level will be uniform. Nor do submarine peat- 
grounds, 

^Statistical Survey of Deny, p. 445. Letters from the Rev. R, 
Dr. Nichokon, the antiquary, in the year 1725. Letter I 



grounds;^ tnd' fdtaH^i dbsenred i>n W^BaeMi of 'hi- 
land «nd Et^and, fiirftiih tAy ai^^^ttieiif^^^i^ 
the slow'teewsioii of tbe-a^^J^ ftr^ifciirtiii^-'gbod 
reason t^'b«Kete; tiiat! thMe {ifiiakmieRiit^iltt i^ 
by a sul^denc^- of tfae'Iahds, 'inat'hykniiieMSon 6f 
theM^vaters*' *. .t ♦ -: it •- 

Not only in tbe climate of IreUod, but.m thai 
of many other coudtrien throughout the'world> 
changes are supposed to have takien plac%, and. to 
be specially manifest in latter times. f. But. upon 
careful examination, ^ I suspect that it would b^ 
found, that this conclusion is not supported by sU& 
ficient evidences. We shall here take; forinsttoce, 
the climate of Italy, and the neighbouring coon* 
tries, whose history, ancient and modern, is bettef 
N ^To knowd 

* Wrecks and wastes of the land, occattoncd by raui^ floodi, cata* 
racts, and rivers, contribute to restrain the {n£iiiet of tbe ocean, 
and to limit ite boundaries in. ccttaia places ; whithmaoBK coan« 
tries occur in a remarkaUe dcgiee. ^Iic n^cr Missbsippthat en- 
hu>ged the American continent b e t w e e n two and tht«e hondred mSet. 
Mot a single stone, even tbe ma or- natare of a pebUe, ii ta be jBcmnd 
in the whole course from the JQ>bcrviUe-to jtbe cytraam Ute^tmcy^ ^ 
ture of this new ground is thus explained t The shores of that nttr,^ ^ 
and of its great tributary utroains, are B&fd frith iddBnuBendj^'C^to^^ 
which are wafted and constantly float down tha curroci; making 
an appearance not unlike an immense mast and ipar-yard. ' Th^ 
trees are very large, and, 6n reaching the aaoutb.of the river, ate 
driven ashore by the winds and tides | soiae are carried oat to sea, 
and are to be met with a great distance Oram Ifnd. These trees ac* 
cumulating, become a mopnd, which arrests the muddy tadnnent of 
the river, and, in process of time^ form numerous small islands whi^h, 
constantly increasing^ and uniting, at length constitute part of the 
continent. This frbsh land is first coveicd with Mrusbes ; then 
iwith bushes resembling alders ; and, lastly, with ash iIM^ other forest 
trees. 

t Phil.'Magajcine, VoL IV. p. 337, 347- Vol. V. p. x$, J13. 
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knomi dun tkat of any otbe^ feraigii «»i|b^ inih 
rmbuA^ vft «re ^equfunted. 

^h% winter in %hote oouatrice, in the presttt 
sg#y as it y^A in former, times, is generally inire- 
4uoeil with tbunder a^d lightning; and the season 
is often very cold and frosty. Mr. Gray, in 1139, 
•adtitaited tlie. beauty of Lombardy, hut had to re- 
gret that it was deformed by the severity c^ tiie 
winter. To^aad the end ol January, 1770, Brydone 
eb^erved Fabrenfaeit^s thermometer, at R(»ne, m 
low as 21^. In 1181, I>v. Pngb found the winter at 
•Naples dxtren;i^ly rigorous ; three nights sharp fredt, 
in the month ot January, killed all the orange, 
lemon, pomegranate, and olhor tender trees in the 
environs of the city, and did ipore damage than a 
long succession of the mildest winters could repair. 

Brydgne assqres us, that the spring is no better 
compavativeliy %hm %h^ i^in^r i^ wbiqh w9js also th^ 
case in pristine times, when the weather was wet 
. aM wi«4y> with h^l ^ven in April. It was^ indeedji 
be femarks, abundantly warm, at Naples, in May^ 
■ buit si^dQD^ ^ d^ty p^ii^s^ withQUt sudden storn;is of 
wind and rain ; wbioh brings to mind th^ ^ Madi»«> 
^um ver' of Juvepal. From a comparative view of 
the state of v^etaticoi in anoieBt and modevM tioi^s, 
it appears, that the budding and leafing of trees, 
togodwf witb^he fl^weyingeC- plants, wqre. at least 
a^ early in ithe former when the seasons were sup- 
posed to l^ CQlder,. than in tbei latter periods when 
they. are alleged to be warmer. Formerly the hayj* 

barleji;, 



birley and wheat-harvest, began in Jutie and ended 
io July; latterly, wfaeat^harvest commenoes in tbm 
end of May, and terminates in the end of Jnly* 

At pesent^ as it did in days of old, the hot wea- 
ther begins in May ; and throughout the summer it 
was, as it stilt is, scorching hot, so hot as to bum 
up the grass, and to be scarce supportable by hulQaa 
feelings, — ^an intemperature which Virgil calls * tar^ 
^da asiusJ* The weather at Venice for the year 
1755, mentions two whirlwinds, and a violent stdrar 
msembling that described by Virgil, Georg. I. 316, 
which he had often seen in the corn-harvest. Upon 
the whole, the Italian climate in recent years dis-*> 
plays the same cold frosty air, the same piercing, 
changeable high winds, and the same sultry suns that 
it did in very remote ages;* 

. Still less reason is there to suppose thai a change, 
in any material degree, has of late yean obtained 
in the climate of Ireland; because its temperature in 
heat, which radically governs the other atmospheric 
conditions, has been uniformly moderate through- 
out all ages ; because its general surface is only 
270 feet above the sea; because the altitude of its 
highest mountaints is comparatively low ; andbecattee 

N 2 .^ its 

* VaxTo, who flourished y% yean iefire the birth of Christ ^ Yi^2^» 
50year8; Horace, same time; Ovid, zo years; ColumeOa, 43 yeaH 
'fter Christ ; Pfiny, the elder, 74 years ; Juvenaly zooyeara Oc»y% 
Worics by Mason, Letter Xinth, XXth. Brydone's Tour, Letter bt. 
Pugh on the Ciunate of Naples, Rome, aad Ifice. Symoods on the 
Annals of Agriculture, Vol IV. Fakooer'a tracts and Qaii0^f6am^ 
P-73i5. 



its geographical situation is far advanced westerly 
into the Atlantic, the vast and potent arbiter ^f our 
seasons.* 

Dr. Hamilton, indeed, confesses that there is no 
clear evidence from meteoric observations, that the 
passing seasons are materially changed in comparison 
with those of more remote years ; " and therefore 
** philosophers and meteorologists naturally (I would 
** add, Justly) ascribe to the querulous disposition of 
^^ the farmer, the chill sensations of old age, or the 
*• predilection which every one feels for the cheerful 
^^ days of childhood, the adoption of an opinion that 
** seems so easily to flow from these sources.f 

At the same time, in order to prop a favourite 
»truct«ire, built with such slight materials and upon 
so sandy a foundation, as the tides of man^s temper 
and the gusts of human selnsations, than which the 
constitutions of the atmosphere, in their most fickle 
moods, are not' more uncertain; — in order, I say, 
to sustain so infirm an edifice, he has recourse to 
the itisufficieney of the instruments for atmospherical 
investigations^ and the omissions of observers with 
respect to several phenomena. 

I am ready to admit, that the meteoric instru-* 
ments, now in use, are not perfectly competent to 
ascertain, with strict philosophical accuracy, the 
severaT conditions of the air, Vvhich influence the 
crop€.^ot the farmtr, or the sensations of the ma« ; • 

and 

* Tfafuaec. R. I. Academy, Vol. VHI. Scifncc, p. a^r. 
t Kamiiton's Memoir, p. a;, aS. 
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and I am equally ready to admit, that " heat and 
*^ cold, and rains, are indeed principals in the econo- 
*^ my of seasons ; but winds, clouds, vapours, and 
** other circumstances, rarely registered often unper- 
<< ceived, are to be deemed at least ancillary in the 
** system ; and may give plausibility to popular sensa- 
** tibns and opinions, even without the aid of me* 
"** teorological testimony." 

But whilst I acknowledge the imperfection of me* 
teoric instruments, and accede, in a certain degree, 
to omissions on the part of observers, I cannot grant 
that deficiencies in either, or in both, justify the 
charges laid against the climate of Ireland, setting 
forth its hostility to the growth and maturity of trees, 
until it shall be proved that the defects of the bare* 
meter, thermometer, and other similar instruments, 
combined with ignorance of the laws of rain, winds, 
clouds, vapours, &c. are principal and direct impe* 
diments to vegetation and arborescence in this coun- 
try. 

In short, with Dr. Hamilton himself we may con- 
clude, that the sable picture he has drawn of the 
stormy nature of our climate, and its unfriendly dis- 
position to the life of so hardy a family in the vegeta* 
ble kingdom, is totally contradicted by experience, 
and may be overturned by a calm consideration of 
the phenomena themselves;^ a consideration which, I 
trust, the reader will be convinced is not wanting in 

these pages. 

Sicr, 

* HwDilt(N»*t Memoir, f^m» 
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Sect. IV. _ 
Onth§ Grtmih ef Timber Trees in Ireland. 



t>it. Hamilton informs us^ page 30> tb^tjbe fou9d 
and examined vast roots and noble trunks of the spe* 
Gics of pine tree> denominated Scotch fir^* ^ 2*71 siiua-' 
turns where human industry cannot now. rear, a twig 
qf the hardiest tree.* And be assertSji tbat tbe ash 
flouri^d, in every district in Irela^dr obpHt fifty 
yearn dgo> but tbat it is now, in many pafts of the 
country^ a victim to the scourging effects of ,tbe 
vebemfi|it g^les, which. have ^since borne nfpw ^Us 
island chiefly from the western quwrters* » ,. / 
. Secured, be observes^ by its deciduous uatureftqm 
wintry blasts, the ash is, nevertheless, e^j^tr^oiely.^en- 
sible to the efforts of our summer storms, /' a^d.bia- 
^^ comes a faithful register of the winds of our climate, 
'^ jmarking their most prevalent direction by the in-» 
*^ clination of its boughs, and tbeir violence by. tbe 
•* -degree wherein, its tender shopts, or more mature 
** branches, are withered or. blasted," 

'* Half 

* The Seotdi fir, {Pktu Xu^fo,) 90 ctIM bedaw^^^pomdf^ aatii* 
nlly in die moontaini of Scotland ; it U common a2«o in mo«t|iitftt 
of Europe. IfTke wood of this tree is the red or yellow deal, wfaiflh is 
of a very durable nature, etpedaQy tliit growis^ in Denmark, Mor- 
way, and Sweden. The ^hiu Cembn is the spcciet of pane Uu^t |io«i 
natnrally on the xnounuins of Switzerland; the Pintu MawUima 
growB^ also naturally in that country ; and tbe Pimut Sjhutru ia (he 
wild pine or pineaittv«' . . . • 
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«< B^f a t^^xetfi'' eofttbiM^ be, " hfti iicafcdy 
^< elapsed, since this usdftil sjM^itis df tree #as^d^ 
<^ rilly ptemedj and gt^W lutilriiifitiy iti tHriiij^ j^ of 
<^ Irdwid : y^t ai^« Ihetd iMtdlj atlj etfMM^ pbtdifii 
<^ ill IK« kingdom where its top bMIKihai dt^noC ii^Wy 
*» (1794,) in one part or another, e:ltbibit the withi**^ 
« bd tiftfltiges rf commehcing de<5ay. ^tlxiHn^ bokaf 
^ fMirts of Ulster it is ft blasts ff06; atid in all ah^ 
^* ttbilterttd iitt«a;tiotl&^ in ffitf tbfi3« tudftthetn edontiMH 
<< of Antrim, D^i'jr, 4ikl DOto^atl, the s^e^ ietsttili^ 
<' fa^ verging towi^ antlibilAtiOfl.'**' 

Novr let Us MftiniM id what ifi«ftsOH^ ^na teiwc^Mk' 
tatioa b justified bj fedti i ^t AtA^^ iti the O^rMiy^ 
Dmggalf M the 4ilR»e 0{>|»d$i«i lo tliMI|lenM^ Mfan 
of vtttidvfs d^itriplioda AifHt «ttlWMil)f w^, 1^ 
atiiofigst thettk tlm^sh k ftoa« at ite km^t flotitisMilf < 
Fir«Mhtr«e8^ j^itlyn^ngrtM^aftd partly iftha^fffB. 
rows, were measured in April, 1809, and, at a fS%t' 
and a baif frtuA tbe gt^Ad^ w^ftt froift 0i t§ n3 
iifobe^ in drcuinfiftatlctf. Ofi* $X ih^tsa «i«Oi», m 
the baigbt of frott 2 to 4 fe^ abo^i6 ib6 ground, 
dtTides into fhtoe aoMki€ffadi)le iifttig Wbi4^b, «d{Mk 
rately meagtrrad, git?e a total gil^ ol 168 iiiOlMll^^ 
tbttft indieafi^^g grMt t^sgatatlvi pafW4fs ittfhO Mil aM 

at 

* The county of ix>iiesal, during Pagan times, mutt have been well 
pianted^ fiorit afl»ffT/t^e ^ti^tftegrtttaiabof dWidiodbOf^ 
diviners, soothstjors^ ko. who wcie aUiittedrA^ aiost rooMntie di^ 
tricts in the kingdom fof their residence ; and those places could not 
hefoiflantietmfeikt]M)^hftdbM^vi^#t$6de^ Hienameof i3ie&«r 
coiotj, or 2^M»f«/^«#nfieMhKfflkitf «• Jbei^ ibi#f«r M^' 

name ol the latter county has a nniUr Acaasat. 'OoUcct^dc Rcb. 
HifienL Vol. ni, Prefiice, page 44. 
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air of the {dace. Intbegro?e> are ooany stately ash 
trees of considerable periphery. 

Two sycamores, amongst many other large ones in 
i^ows, being n^easored, were 90 and dl inches round. 
An oak, in the grove, was 88i inches in circumfer* 
ence. In the barn-shrubbery, two Aqierican poplars 
were measured ; one was found to be 48 inches, the 
Qther 46 inches in compass; the stem of one is nearly 
sQkraight, and computed to be about 25 feet in leng^ ; 
itie stem of the other is not quite ;k> good. . A larch, 
in a grove of mixed timber, measured 49| inches 
iiound ; and there are several such trees in the same 
plantation, which, clothes the side of an eminence 
sheltering Ar^s House on the west : In that planta* 
tioa also, three silver firs measured from 61 to 16 
inches in circumference; they are tali, gracdful 
trees ; and there are sundry others of a like descrip* 
tion. 

The ash, sycamore, and oak are supposed t9 be 
^Dot more than 10 or 80 years planted. The poplars 
are 15 years old from the cuttings ; the larches are 
about 30 years growth ; the silver firs were brought 
young from the county of Fermanagh about 40 years 
ago ; and the whole of these trees are in the most : 
healthy, increasing state. The exposure is south- 
east, close on the eastern branch of Shipbaven ; and 
the soil, in some parts, is pretty rich and deep ; but, 
in others, it consists of a rossel shallow loam, oftea 
stopy, with rocky masses frequently rising above 
the surface, generally kinds of siliciferous and calci* • 

ferous 
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ferotts argillite, penetrated with oxyd of iron. Near 
the shore are found quarries of grey lime-stone. 
' . Be^des these plantations there are woods on both 
the east and west sides of the adjoining hiUs^ with 
wooded dells between them, which are exposed to 
aouth-west and north-west gales, yet thrive very welL 
Not only on this side the Iiaven do trees thrive^ but 
plantations advance on the opposite or western side^ 
though' so beaten^ as we are told, with tides, sands, 
and storms. At Mr. M^EUhinny's, in Rosguil, am 
young asbf sj^amore, and poplar trees in a flourlshii^ 
state, reared under shelter of ditches in a situatioii 
exposed to the sea tad the westerly bhists. In the 
saone district, Mr« Moore proposes to raise plant»» 
tfonsyand is preparing slielter by means of <day 
ditches, .surmounted with a double row of wins or 
gorbe. Nay, od the eastern nde of TuU's mountaioi^ 
where it was asserted that trees could not live, ash, 
and other kinds are now suecessfuUy raised. 

Near the southern eifttremity of this peninmila, on 
a rising gVound, asoeoding^ the lofty mountain <if 
Lougbsalt, a few years past stood a very respectable 
wood, directly fdciir^ the north-'west ^ and Arontthis 
pltecj tbrooghout a space of some miles westward, 
in a rough mountainous country, several woods were 
growing, on exposed heights, within these forty 
years. 

On the eastern side of L^ljigh SiwiUy, in a tract of 
country extending several iwi)Q9 from nprth to south, 
trees grow well in sundry iuii^hel,tered places. At 

MailiohaU 
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Malinball is a respectable plantation, taisdd withift 

these forty years^ in a situation greatly exposed tb 

iAtt westeily winds. Mingled with th^ houses, in the 

pleasing hamlet of Faban, ate n^ny domid^iAleiteMy 

amongst which are ash in a gtore^ in hedgerowi^ 

and individoaily, some of thenr indeed stmilftdi bue 

generally in good condition, though exposed to p6w- 

ttfiil currents of wind from the south-west. 

' In the district called Burt, at Mr. Ferguson's seat, 

are many considerable ash and sycamore trees> on tti 

eminence near a bay of Lougb SwBly, very moeh 

exposed to every point of the westers, yet in genaval 

sound and stately ; some of the ash are rather stuntody 

dmrt in the stem^ and flat in the top ; atid a f€w 

tarre suffered so much, as to have made it requisite 

to pollard them. One of the ash trees, near the 

garden cottage, on the side of the highway, being 

measured H foot from the ground, in September 

1803, was found to be 76 inches in oircuai£enEnce, 

with a fine extensive stem, and the branches generally 

safe. Another ash, on the opposite side of the road, 

measured nearly as mueh around, and, though 

more exposed to the west, is still less affscted than- 

tlie preceding tree. A sycamore, in the same row 

with the latter ash, is 1$ inches in circumference, and 

liqurte sound; These trees are reckoned to be not 

more than 60 years old. The soil, in which they 

grow, is rocky, shallow, and consists of a yeUowisb 

ftareflyloam. 

B A ween 



B6twe0ii diis mid the following place are some aA 
trees in bedge-rows^ which are greatly expoied to 
e^ery blast from the west, and are fKHwrged in |tet 
rf their branches, whilst other ]«tts are cpiie 
safek 

At Mullatiey, in the siOEie district, September 1«0S» 
some ai^ trees were measured If foot dbore Iho 
ground, and fomd to be from 4S^ to 53 inches ill mr* 
cufflference. In the same plaee are a ntunber of oqaal 
magnitude, from SO to 40 years old, aU wbidi, with 
many smaller ones, are not in the kastdegree injanid 
by the winds, fK)r failed in any respect, but att kl A 
tery flouriiAiing state. The situation i» low, near aii 
iniet of LoQgh Swilly, and pretty welt sheltered finoni 
the DorthStest wind ; but it is fblly exposed to llie 
south<-west gales j which blow upon it through a gap^ 
and a long Tale, that, like a tmmel, condtiet liie wilid 
to the spot. Thesoil is a^tolefably rich yeliowUh loarn^ 
and retains vestiges of its baling been onoe eovereMl 
with peat; 

At Killderry, tlie family seat of Genaral Hait, Hi 
the barony of £nmshowen>, on tlie western side oC' 
Lough Foyie, the following ore the dimMsions 4if 
trees, measured in September 1893. A single Mh 
tree^ at the north- end of *the house,- eighteen iocbet 
from the ground, measured 3 yards 12 inches nound* 
This tree carries its stem to the height ef abost 8 
feet, where it begins to branch and grow taper. 
Another ash, in an adjmtiing hedgerow, is 2 jHnrds iO 
inches ia circaatferenoe. Beth these trees ans fMnr* 

fectly 
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.#6Ctly bealtby ; and, in the same place^ are several 
£ne tbriviog trees of the same kind. 
. On the east side of the house is an ash of consider- 
able magnitude, heiiig four yards in circumference^ 
At the height of nearly 2i yards, it divides into four 
{urincipal arms, which extend their branches nine 
yards around ; forming altogether a majestic, umbra- 
geous healthy tree. Round the south garden are 
several tall, healthy ash trees, in hedgerows. 
. On the north side of the house is a sycamore, 2 
yards 7 inches round, with a good stem, and in vigo- 
rous growth. In the neighbouring hamlet of Muff 
are some sycamore trees, of a still greater size, and 
quite healthy. 

. In each side of the long western avenue are hedge- 
rows of common fir trees, which measure from 1 
yard 8 inches to 2 yards 7 inches in circumference, 
very stately trees, and the majority of them without 
any bias received from the western gales. 

On the eastern side of the house, next Lough 
Foyle, are a good many white poplars, in rows, se- 
veral of them 2 yards 27 inches in circuit, with 
healthy branches and outside, but supposed to be 
somewhat decayed within, as those of the same de- 
cription, that were tried, had been found thus 
a|fected.> 

The 'trees in Kilderry, the oldest of which were, 
planted prior to the year 17 H , grow in a soil whose 
upper stratum is improved peat; and whose unde^ 
stratum is'eitber a gravelly loam, or a sea mud. They 

are 
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ate situated in a fiat space of ground; very much ex- 
posed to the south-west gales, which come forceabl^ 
upon them over the course of the broad river Foyle, 
and a considerable vale, at least five miles in 
length.* 

With respect to the growth of trees in the county 
of Berry y we begin with those in the shire-town; 
Surrounding the cathedral, at the highest part of 
the city, are 22 ash trees, nine of which were mea^ 
sured, September 1803, and found to be from 5*7 
to 102 inches in circumference. Seven only shew 
any tokens, of failure; the others are in perfect 
health ; and those that do exhibit any symptoms' of 
decline, might be preserved by proper management.^ 
The oldest of these trees were planted since the 
year 1689. There, are also, in the chapel-yard, five 
large ash trees,'> of which but one is entirely alive ; 
the other four are more or. lets decayed, but might 
yet be saved by pollarding. These trees, in both 
places, laboured under the disadvantage of growing, 
when young, within the skreen of stone walls and 
houses, :which ,made them tender and susceptible of 
the attacks of hostile winds, as soon as they topped 
the skreens, yet they have arrived to the above mag- 
nitude, and a majority continue in good order. ' 

At 

* At Killdeny, young trees also thrive rematlcably well ; General 
Hart, ivithin these three or four years, has planted above thirty 
thousand trees of various kinds, some of them in moory ground, 
without breaking up the general surface, but merely by opening; 
holes and mixing the day with the peat, afterward keeping them 
firm by surrounding thctri with the sods cut off the surface of the 
holes. 
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At tim JfrwuHif^he^Hillf cooiigiioas t» A» dxj 
ci Derry, sQ^en^I trees were meaanved m S epte m b gr 
130a. Thia is en agroeable ae qu es le red spot, be*- 
longing to Aklermen Lecky, situated cm the western 
nde of the eminence on which the city stands, and 
exposed to all the iippressioQs of the nortii^wcat and 
south-west gales, which are conducted to it along 
the course of the river, and through the tlell whence 
the promontory ^ings. This ^Kit is one of the 
steepest parts of the height on tbst side, and is but 
Rightly covered with a meagre loam, through which 
a naked diistose rock often protrudes* tn this shal* 
low soil, and on this precipitous slope, are rows of 
ash trees, some of which measure 56 s^ inches in 
drcumference; they are also very. respectable in 
height ; and they all are perfectly healthy and flotW' 
rishing. Besides these trees, there are some tall 
promising young ones of the same species. 

On the snmmit of the hill are several comely 
beech trees, two of which were measured ; one was 
6S inches, the other 55 inches round. On the sunt^ 
mit also, a tail larch tree measured, at 12 inches 
bigh, thirty-nine inches in circumference, and is not 
27 years planted. Here likewise is a considerable 
number of comely thriving trees of the same kind, 
but few or none so thick as that one, yet all planted 
^bout the same time. On the summit is a fiat of 
about half an acre, which produces very good culi- 
nary vegetables ; and, amongst the forest trees, arar 
fruit trees in tolerable bearing. BVom the southern 

end 
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cod of this, flat is an extend ve aad pleasing p«os- 
pecty consisting of a considerable expanse of water^ 
bounded on the sides with swelling cultivated 
grounds and some plantations, and terminated hjc 
distant hills. 

At the base of the bill are two rows of dms, the 
largest of which are 2 yards round ; the smallest 
SS inches; and the larger size are more numerous 
tjban the smaller. . These trees are not ^40 jeacs 
planted ; and one ekn, not 27 years old, measuren 
51 inches in circumference^ and, though muchje^-t 
posed, i^ perpendicular and healthy^ A row of the 
siame kind of trees, on the north: side of the im-. 
prov^eutf with the broadside, to the north-wet); 
blasts, is straight and thriving. The elms are the 
9iDSt numerous trees in this plantation, and are 
reckoned to amount at least to two hundred, all ia 
i| flourubing state, except the Scotch species, which 
diO not thrive here so well as that called the £ng* 
lifib.^ In the dell are many ash trees, in hedge** 
TOWS, none of which appear to have suflered from 
the north-west and south -west currents, to ^hicH. 
they ai;e so fu% subjected. f 

Prehen, 

* The' En^sli elm, improperly so called, because it is not a natire 
«^ ib9t .coaatry, ia tiie wirntu nativtu^ or imaU lepiTed efan*. That 
kind, denominated Scotch, is the rough or broad-leaved elm {ulnuis 
ukhu)^ or witch hazel 

t The whole of this sylvan spot, being as it were under the back 
of die town, is hid from view, and is thus prevented from contri- 
^^M^g whal a much wanted, arboreal objeeto, to the engagingr 
scenery which surrounds our city. 
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ir^ t6e seat of Andrew Knox, Esq. is ] ^ mite 

jf DWTT, on a swelling ground rising from 

. s^Qfr of the river Foyle, facing the west, and 

\ to the blasts from every western point. I'he 

jii^efwioRS of trees measured here, in September 

t9C3; ^ >^ follows: Five beeches, two single and 

lh«e in A gfove, are from 68 to 95 inches round, 

fse trunks, and in flourishing order. Several more 

Itndsome beech trees are in the same grove, and 

ethers in a row close to the water's edge ; where 

also are many stately ash and good sycamores. 

This row presents a broadside to the westerly winds, 

yet the trees are perpendicular, without any bias 

from the impulse of those winds.. Two of the 

ash trees were measured ; one was i yard 29 inches, 

tfie other 2 yards in circumference. These trees 

ire, in general, not more than 50 years planted. 

In the same grounds are scattered trees and 
hedgerows, fir, ash, sycamore, &c. on the acclivity 
of the hill, exposed to the westerly blasts, and yet 
very few of them have any degree of leaning in 
the opposite direction. Near the summit of the 
hill IS a grove of thriving ash intermixed with fir, 
all straight and unhurt by the winds, though much 
e;Kposed to every blast from the unfriendly quarters. 
The soil of Prehen is a pale yellow rossel loam, 
interspersed with some of a faded slate colour^ 
spewy, incumbent on a fossile substratum of shis- 
tous flag, in several places in considerable masses, 
rising to the surface, and producing gcJbd quarry ' 

stones^ 
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stones, which harden greatly when exposed to the 
air. 

Willsborough, the seat of James Scott, Esq. is in 
a flat situation, on the eastern shore of Lough 
Foyle, exposed to every point of the west, and yet 
ash, oak, beech, sycamore, larch, &c. thrive ex- 
tremely well in a quick moss. At Walworth, on 
the same side of the Lough, equally exposed to 
the westerly blasts blowing over an oozy beech, 
is a large tract of venerable forest trees, growing 
in a soil, in general, no better than a cold till of 
blue clay, with other inauspicious kinds of soil, yet 
advanced to the above-mentioned perfection. 

Steep declivities, at Mr. Ross's lodge near New- 
ton, are clothed with thriving trees. At Ballyrena, 
in a light sandy soil, plantations succeed remark^ 
ably well, though near the sea and exposed to the 
north-west. A high gravelly bank, at Summerseat, 
is wooded to the top. On a rocky eminence, Mr* 
Curtis has effected considerable improvements ; and 
Mr. Staples, of Lissane, has decorated a secluded 
recess of mountainous territory with ash, beech, 
larch, fir, &c. 

At Downhill, a rugged declivity, on each side 
the glen opening to the west, is plapted and inter- 
sected with walks ; but the trees have suffered from 
the winds of the place, where the interior side of 
the curve landlocks the exterior ; from which place 
the planting becomes healthy and strong. At Bally- 
maddigan glebe, another very extensive bank is 
o planted 
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planted with ash, oak, pine, larch, &e. which are 
thriving luxuriantly in a soil of bluish clay. 

Those places, in which the nipping effects of 
the north-west have proved most injurious to trees 
and shrubs, on the coasts of the county of Derry, 
are found to be where they are planted behind the 
shelter of high loose walls. Their sparing growth 
sprouts all from the side most distant from the sea^ 
leaving to the blustering pursuer a nigged, wound* 
ed, and blighted rear, as soon as they raise their 
tops above their skreen. Although particular in- 
stances are mentioned, where exposure to the sea 
and northwest winds have repressed the growth of 
trees, Mr. Sampson seems persuaded, that, by pro- 
per management, the bad and rocky heights 
throughout the county might be advantageously 
covered with hardy trees*. 

In the county of Antrim^ trees thrive in lofty, 
bleak, maritime situations. At Fairhead, the most 
northern extremity of Ireland, and exposed to the 
fury of the north sea; the mountain ash, the birch, 
the oak, with other indigenous trees, grow luxu- 
riantly within 1 5 or 20 yards of high-water mark. 
In every other part along the coast, where land is 
of the same form, viz. very high; it is covered with 
thriving wood, but where the surface is nearly level, 
for a length of way inland, no wood appears, and 
not a hedge is seen to rise higher than the top of 
the bank which protects it from the wind. Amongst 

the 

• Statistical Survey of Deny, p,4"> 443* 
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the rocks, on the eastern face of Agnew*s hill, the 
aspen tree grows luxuriantly, at about the eleva- 
tion of 1450 feet; and on the top of Sliebh-Mish, 
at the height of 1 390 feet, the mountain ash flou- 
rishes in the face of every storm.* 

In the neighbouring county, Down, the greater 
portion of the mountains in the baronies of Mourne 
and Upper Iveagh, estimated to contain about 
30,000 acres, is composed of such rocky steeps and 
precipices, as preclude any possibility of improving 
them, except by planting; which has been per-, 
formed on one part to the extent of 300 acres, by 
the late Lord Clanbrassil. During many years he 
planted from 30 to 60,000 trees annually, with 
which he completely covered one of the lower 
mountains ; close to which is situated his most un« 
common improvement, wherein every variety of 
wood, water, mountain, combine with frequent 
views of the sea, to form a succession of highly ro- 
mantic scenery. In another part, on the Mourne 
side, Mr. Needham inclosed and planted a consi- 
derable tract, which, from the growth of the trees, 
and the beauties of the streams that flow through 
it, promised to be little inferior to Lord ClanbrassiFs, 
Tullymore park.f 

The face of the county of Tyrone has been great- 
ly improved within these last 17 years, in which 
short space of time, a great part of the planting 
o 2 has 

• Trans. R. I. Academy, Vol. VIIT. Science, p. ia6. i«9« 
t Statirtical Surrey of Down, p. i^9» '7o« 
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has been accomplished. Since the year 1791, Loid 
Mountjoy has planted abave 346 acres with 820,7S2 
trees; and, from the year 1784, he has given se- 
veral hundred thousand young trees to gentlemen, 
and to his tenants. The Matquis of Abercorn has 
planted largely at Baron's Court, and the planta- 
tions are going on prosperously. It was included 
in the original design, to plant out the greater 
part of the north side of Bessy Bell mountain, which 
overlooks the Marquis's demesne. Greater difficul- 
ties than that have been fairly overcome by Lord 
Mountjoy, at Rash, within these 15 years. 

Amidst the dreary mountains ofDrumquin, the. 
Rev. Mr. Hill has ornamented his glebe grounds 
with success. At Athenree, Sir John Stewart also 
has planted, with taste and judgment, in a moun- 
tainous situation; and, like a real planter, be laid 
a good foundation, by establishing his own nur- 
series. There are many other instances of modern 
planting, viz. by Lord Northland and his son Mr. 
Knox; Lord Callidon; Sir William Richardson; 
Mr. Montgomery ; Mr. Moutray; Mr. Eccles; Mr. 
Lendrum; Mr. Lowry, &c. all in a thriving state.* 

The county of Cavan is situated high, is much 
exposed, v4ind naturally cold and boisterous, yet 
there the woods were formerly very considerable, 
and the timber of uncommon size; which argues 
that the soil is favourable to plantation; but de- 
mesne grounds now only can boast this valuable 

ornament. 

• Statistical Surrey of Tyrone, p. 15, 26—2741 179. 
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QYnament. Nevertheless, that the soil and climate 
are friendly to the nature of trees, is evident from 
the growth of shrubs which spring out of the very 
fissures of the rocks, where they flourish amidst the 
HK)untainous wilds, and defy the inclemency of the 
winter, a season reckoned particularly severe 10 that 
county.* 

The ash-wood at Glaslough, in the county of 
Mons^han, covers 100 acres, and is accounted the 
finest timber in Ireland; for 1000 trees of which 
the proprietor was offered 6000 guineas on the spot.f 
From this and the preceding facts, we have no rea- 
son to accede to Dr. Hamilton's- position, tha4: 
*^ through many parts of Ulster, the ash is a blasted 
''tveer 

On the western coast of Ireland, in the barony of 
Morisk, county of Mayo, vastly exposed to the 
westerly blasts, almost covered with considerable 
mountains, and invested with the Atlantic ocean 
^nd bays formed by it, the Marquis of SUgo has a 
prodigious extent and variety of plantations, some 
pftbem quite near the sea. And, in the adjoining 
l^arpny of Burrishool, under circumstances appa- 
rently i|o less adverse to vegetable growth, the; few 
hedges and trees about Newport are living proofs 
of the facility with which trees \yould grow there 
l^y propej: culiurie, Hence the writer pf the County 
Survjsy, Dr. MTarlan, is convinced, that if the nu- 

iper.oya 

f Staiti^tical Survey of Cavan, p. 3 a. 
f Statistical Survey 9^ Monaghai^} p* 3^« 
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merous. islands in Newport or Clew Bay were plant-* 
ed^ and the necessary parts of the banks and mouir-*. 
tains wooded and improTed, the bay wonld cer* 
tainly exceed, in picturesque beauty, any thing of 
the kind in Europe, tl^e bay of Naples not ex^ 
cepted.* 

The county of Dublin is replete with elegant 
country seats, improred demesnes, fine gardens, 
hot-bouses, green-houses, &c. which hardly can be 
surpassed in the kingdom ; but the wa^e grounds 
and mouotajins, which are rery considerable, seem 
to be rather neglected* Many parts of the moun« 
tains, it is true, appear totally unimproveable, be- 
ing covered with loo.^ rocks destitute of soil ; yet,' 
even in these cases, expedients might be used la 
raise trees in th^m : thus, if the seeds of rarious 
hardy trees were dropped in the crannies of the 
rocks, numbers of tben» would vegetate, and the 
expense would be trifling, whilst the better cover- 
ed parts might be planted from nurseries. William 
Caldbeck, Esq. is the principal improver of morni^ 
tainous grounds. In 1796, he took a large tract 
of waste land, one lialf of it absolute mountain, 
high, steep, and on the top almost entirely eoreredf 
with stones. By means of a wall be enclosed the 
rocky summit of the western declivity, anK)Untin^ 
to ISO 5icres, and planted it with above 87,000 

trees, 

* Statistical Survey of Mayo, p. 11—115. In the adjoining coun- 
ty, Galway, Lord Clancicaril ka« raiflcd large plantations, on the 
mountains. Stewart's Reports, 
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ti^s^ consisting cf oak, ash, larch, fir, sycjamore, 
&c. which succeed extrerady well.* 

The predominant features of the county of Wick- 
low ar« mountaius an4 xofibs; in the mountains and 
.adjacent to them the planting has chiefly takei^ 
place, and the trees seem all to he in a thriving 
state. At Avondale, a seat highly improved by 
^hat distinguished ^borist, the late S. Hayes, Esq. 
a hill is crowned with large beech, and remarkably 
well growu firs ; and some steep, abrubt precipic,eg 
are covered with old oak, the roots of many of 
which are 100 feet perpendicular over the tops of 
others. The hill pf Latouche, which is a stupen- 
i^ous beigl^, is covered to the summit with plant- 
ing, arranged with great judgngient and taste. Mr. 
Greene has planted e;!^tensivejy in a mountain, 
where tlie trees are growing well. The Marquis 
tof Waterford h^ a fine skreeu of plating, judi- 
^ously disposed on the brow of a mountain.f 

Wichlow is 9. truly interesting county, rich in 
the sublimities of nature and iu the improvements 
of art; abounding in stupendous mountains, beau- 
tiful J^kes, fertile vallies, and ornamented villas. 
There, are the justly pelebr^ed scenery of Powers- 
court and th@ Darg}e; th^ finely woocjed demesne 

of 

* ^teiMkal Sorvef of PttUtn, p. ff^ 109, 2|.o^ ai|. hlfhApi-^ 
cultural Magazine, Vol L p. %Q(^f 

f On the maritime side of the county of Wicklow, the oak, the 
aA, the beech, the fir, the yew, fitc. grow to a great sJzc both in 
fnroifilferjence and height. And at Courtown, county of Wexford, 
^ere is a vigorous grpwth of timl^er on tl^e 8<a sfi^rCi abnpst tp 
fbcwatc|:»^i<jfe. 
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of Charleville ; the elegant villas of Bushypark and 
Ballygornan; the beautiful grounds of Tenehinch; 
the fine vales of Glencree and Imale; the pictu- 
resque Glen of the Downs and Dunran; the ver- 
dant improvements of Mount Kennedy; the mag- 
nificent scenery of Ballyarthur, remarkable for the 
finest growth of oak in that part of Ireland ; with 
many other beauties which would require volumes 
to describe.* 

Of the growth of timber in these two last men- 
tioned counties, in the Museum of the Dublin So- 
ciety, are the following examples: a larch, 20 inches 
diameter, thus inscribed, " This larch was planted 
'* by Sir W. G. Newcomen on the lands of Kil- 
** lester, county of Dublin, at two years old in 
** 1771, and cut down in 1788." The other a 
spruce fir, 18 inches in diameter, on which is in- 
cribed, " this fir was transplanted by Samuel Hayes, 
*^ Esq. at Avondale, in the county of Wicklow, in 
" 1764, then about five years old from the seed, 
*^ and was cut down in 1786, the 25th year from 
"the seed." 

Proceeding still farther south, we shall find that 
the ash tree thrives remarkably well, and that it 
constitutes extensive groves of full grown timber. 
As to size, the great ash of Leix or Lea, in the 
Queen's county, has long been the most distinguish- 
ed. In circumference it is equal to that of the bo- 
dies of six large horses; and its small limbs are equi- 
valent 

♦ Statistical Survey of Wicklow, p. 39, %^^ 



TIMBER TR£ES IN IRELAND. aox 

valent to the trunks of large trees. At about 200 
yards distance stands another ash, of much the same 
figure, and of considerable girth, though very in- 
ferior to the former tree.* The great ash, B,tone 
foot from the ground, measures 40 feet 6 inches in 
circumference. Considering the natural difference 
between ash and oak, this fine ash tree will bear a 
comparison with the renowned oak at Cowthorpe, 
near Wetherby, in England, whose circumference, 
close to the ground, is 78 feet, and at three feet 
from the ground, it contracts to 48 feet in girth. 
But considerable ^s the magnitude of several of our 
forest trees are in other places, unquestionably 
they are exceeded by many of the same kind in 
England. 

In the county of Kilkenny, the ash tree thrives 
extremely well. The largest of those trees in the 
county, is supposed to be near Durrow House ; in 
summer, 1 80 1, it measured, near the ground, 19 
feet 4 inches in circumference. At Westcourt, an 
ash tree, two feet from the ground, was 12 feet 7 
inches in girth. In the demesne of Bessborough, 
and at Castletown, are ash trees of considerable 
size. At Marymount, the increase of ash is Uf 
inches round, in one year. In thirty-two years were 
registered nearly 140,000 trees, amongst which are 
above 20,000 ash. This tree sows itself in the 

woods of this county, t 

Long 

• Statistical Survey of Queen's County, p. 136. For speciment 
of fine ash trees, see Hayes on Planting, p. xao, zjx* 

t Statistical survey of Kilkenny, p. %7S» 57^ 
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Long observation convinced Mr. Hayes, that the 
ash tree is capable of arriving to the utmost perfec-. 
tion, in a greater variety of soils, and under a more 
severe exposure than any other tree, even in situa- 
tions subject to violent blasts from the sea. At 
the same time allowance is to be made for inju- 
ries from other quarters and sources, to which this 
tree is obnoxious. It is hurt by the a.dhesion of 
green cupthong, f lichen virensj^ ash cupthpng, 
(lichen fraxineusj^ hornbeam cupthong, (lichen 
carpineusj and lungwort, or pulmonarius. Be- 
sides the ridges which run longitudinally in the 
trunk of the ash, form channels for the rain to de- 
scend in ; where this is remarked by noticing any 
change in the colour of the bark, that part of the 
tree is certainly rotted by water, and it frequently 
pierces to the heart. Some of those trees will have 
their entire surface, from root to branch, affected 
with this fluted appearance, and will be perfectly 
sound ; but by a particular attention to the colour 
of the bark, or to a small fissure in the furrow, the 
decayed timl^er can be distinguished from that 
which is sound. Ash which has grown in woods 
and best sheltered, is most exempt from this imper- 
fection,* From the^c) eircumstaLces, and the sac- 

ch^trinc 

♦ Hayes on Planting, p. 147. Withering's Botanical Arrangement, 
Class XXIV. 425 — 10, 29, 45, 54. Statistical Survey of Afnagb, 
p. 51. The first species of lichen, tlie virensy is reckoned to be 
more frequent on the ash tree, than even the fraxineus in Ireland. 
The common seed-besfring ash never thrives AVrtho«t the eosl^p^y 
of the stamcnifcrous tree. 
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charine quality of the ash sap, before mentioned, 
we may at once perceiye that such failures as hap- 
pen in these trees are not to be ascribed solely to 
the influence of gales from the west. And, upon 
the whole, we may now fairly conclude, in oppo- 
sition to the assertion of Dr. Hamilton, that in 
mam/ exposed places in Ireland, the top branches 
of the ash tree do noty for the most part, exhibit 
the withered restiges of commencing decay. 



Sect. V. 

On the growth of/rmt-trees^ shrubs, and flowers 
in Ireland. 

As a proof that the climate of this country is 
changed, it is alleged, that trees, which formerly 
produced plenty of rich, mellow fruit, now yield 
but a crude insipid scanty crop. Cambrensis saw 
but few apple trees in Ireland ; a paucity, he says, 
not owing to the unkindness of the soil, but to the 
indolence of the people; for those brought from 
abroad flourished very much. Notwithstanding this 
concession, a decided admirer of Cambrensis at- 
tempts to account for the rarity of apple trees here 
at that period, by remarking, *^ that a cold savage 
" country, with swamps and forests, has but few 
" Indigenous fruits."* 

This 

• fjoMtWi AntiqtBtfci, p. aip. Here I cttiTc Ae reader's at* 
tentiontorfwaolitfottiisifereacc9,dediiciMc firoat the Abort Hfeport 

of 
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This remark is at once too getijeral to be admit- 
ted as an opposite argument in the question, and 
is totally inapplicable to Ireland, which, from the 
earliest authentic records, and even from the tes- 
" timony of Cambrensis hjmself, as already shewn, 
has been distinguished fqr the gfsnial temperature 
of its air; a characteristic, which compared with 
neighbouring countries, it preserves to this day. 
In a cliofiate thus geqerajly mild, the existence of 
swamps and forests has not the same unfriendly in- 
fluence on fructification, that is caused by a cli- 
mate of intemperature, whether in relation to cold 
or heat. 

Dr. Ledwich grants, that, from the establish- 
ment of Monachism, in the 5th century, the Irish 
ecclesiastics, during several ages, paid particular 
attention to gardening, especially to the culture pf 
culinary and medicinal plants ; and that, according 
to Lombard, in 1632, artichokes, cauliflowers, 
pompions and hops, grew very well in this (coun- 
try. At the same time, if not earlier, the vine was 
cultivated here, at least for the indulgence of the? 
moqjks; and Lombard thought it might have been 
cultivated to greater extent, believing that the 
grapes of this country would, with equal care, 
yield as good wine^ as those of France and Ger- 
many. 

There 

I, via. that, before the lath century, apple trees were 
K, and that they wanted only proper culture, which, 
cyery country, to render them productive. 
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There is reason to believe, that the vine might 
be naturalized to our climate; as we find has been 
done in the case of other plants, natives of various 
parts of the world. Chili, Mexico, Peru, Egypt, 
America, &c. which are now brought to bear the 
open air in our severest winters.* The vine grows 
naturally in those countries, whose vegetable pro* 
ductions we are capable of thus harmonizing with 
our climate ; and it grows advantageously in Swit- 
zerland, whose weather and seasons we shall pre- 
sently shew, are vastly intemperate compared with 
ours. Why then might not equal care and skill 
raise tolerably good, if not exquisitely flavoured 
grapes in this country, particularly in the southern 
counties. 

In the northern counties, the vine is successfully 

cultivated under glass.f A Syrian vine at Mount 

Stewart, county of Down, 1800, produced 278 

bunches of grapes, which weighed from 3 to 8lbs. 

a bunch; the average of which is 5|lb., and this 

at Is. id. per pound, would amount to the sum of 

£S6 9s. sterhngw ,The vine covered a space of 800 

square feet: it was first planted at Newtown Ards, 

in 

* Memoir on the Naturalisation of Plants, by Mr. Templeton, 
Trans. R. I. A. Vol. VIII. Science, p. zii. This ingenious botanist 
has there giTen a very favourable specimen of the application of 
meteoric knowledge to the culture of plants, and of the utility of 
science in promoting the arts. 

t We are told, that the first hot-house in Ireland, where fruit 
was forced, was in the gardens of Blessington, County Wicklow, 
which were laid out by a gentleman who fled from England, to es- 
cape the pcrsccutign oC CromwtU. Trana. R, hA. \cL IV. Anti- 
quities, p. 13, 
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in 1769, and transplanted at Mount-Stewart, in 1780; 
so that it was above thirty years old, when it bore 
this vast quantity of fruit, which, at the average 
weight, would amount to 1529 lbs. 

The air of a country must be congenial with the 
nature of a plant, otherwise by all the contrivances of 
art it cannot be brought to perfection. For com- 
mon experience proves, that a plant kept in a green- 
house, and covered entirely with glass, will not grow 
to any degree of perfection, if the doors and windows 
of the house be constantly shut. Hence it is plain^ 
that no dependence should be placed on experiments * 
made by setting plants to grow in glass bottles, or 
under receivers.* Hence also appears in what mea- 
sure the above produce of the Mount-Stewart vine is 
an example of the genial disposition of our climate to 
delicate plants, and the maturation of their fruits. 

Above 170 years ago, Peter Heylyn informs us, 
that the vines in England were usually nipped by 
cold, and seldom came to maturity ; in which fate, 
we may reasonably suppose, other kinds of fruit more 
or less participated. If this were the case in England, 
should we expect that it would be totally otherwise 
in Ireland ? But our murmuring horticulturists never 
revert to past times for information, extend not their 
views beyond their own enclosures, and have neither 
discernment to see, nor candour to acknowledge, the 
errors of their own management. 

Attention, 

• Fovdjce'f Ikmcntf of Agriculture, ptge 6s^ 
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Attention, skill, 9nd address in the conduct of seve- 
ral circumstances, are, in fact, absolutely necessary 
to raise and preserve productive fruit-trees. First, 
the situation in which they are planted requires con- 
sideration. For instance, a somewhat elevated situa- 
tion, if sheltered from strong winds, is preferable to 
a warm, low, confined place; and in the naturaiiza- 
tion of plants, when they are affixed to a wall, 
care should be taken to secure them against strong • 
winds, together with the effects of hoar-frost, which 
injure, if they do not destroy, the leaves and young 
shoots of vigorous, as well as those of weakly plants. 

The next circumstance, particularly with regard 
to orchards, is, the distance at which the trees 
should be planted from each other. Fruit trees plant- 
ed too close, even forty feet asunder, impede the 
access of air, light and heat, which are essential to 
ripening their produce; and^ when planted so close 
as twenty feet, they very spon become rough and 
fogged. If, on the contrarj'^, those kind of trees 
were planted at greater distances, grass, clover, or 
graiti might be cultivated amongst them with advan- 
tage ; especially if each standard were kept pruned 
to a good height, for the purpose, on this occasion, 
of letting horses pass under. Eighty trees on an Irish 
acre would give very little obstruction to the usual 
tillage; and, allowing only four shillings a tree, the 
profit would be 16/. which would amply compensate 
the additional trouble of fencing, watching, &c.* 

Another 

♦ Statistical Survey of Deny, page 44©- 
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Another material consideration is the method to be 
used in pruning; by which, if judiciously done, the 
trees will come into bearing sooner, and continue in 
vigour nearly double the time. In the process of 
pruning, it is unnecessary to pay any attention to 
fruit-branches and wood-branches; but to take care 
that no branch be shortened, unless for the figure of 
the tree, and then constantly taken off close to the 
issuing spot, which causes the wound soon to heal. The 
more the range of the branches shoots circularly, a 
little inclining upwards, the more equally will the 
sap be distributed, and the better will the tree bear ; 
because, from that circumstance, the sap . is more 
evenly impelled to every part. The range of branches 
should not be suffered to remain too near each other ; 
for all the fruit and the leaves should have their full 
share of the sun ; and, where it answers, let the middle 
of the tree be free from wood, so that no branch 
shall ever cross another, but that all the extreme 
ends shall point outwards. This mode may at first 
be supposed to render the trees too thin of wood ; 
but they will be handsomer, and, what is of most im- 
portance, the fruit will be better^ and of course will 
bring the best price at market. 

When trees are much thinned, they are subject to 
throw out a great quantity of young shoots in the 
spring, which should be carefully rubbed off, not 
cut, for cutting increases the number. Nothing but 
prejudice can make a person think, that a tree, over- 
loaded with wood, will produce good fruit; as well 

might 
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might a cfop of good turnips be expected without 
hoeing and thinning. 

It is constantly observed, that when the stem of 
the tree grows too fast for the bark, blotches and 
lacerations are the consequence; an evil which is 
obviated by scoring the bark with a sharp knife : but 
care should be taken not to cut through the whitish 
rind next the wood ; for that heals with great diffi- 
culty, generally ulcerates, and, by being cut through, 
gives insects an opportunity of getting between the 
wood and bark, where they are very destructive.* 

In general, to strip off the bark of trees is to kill 
them ; and yet there is, in certain climates, a time of 
the year when apple trees may be peeled from their 
roots to their boughs, quite around, without sustain- 
ing any damage from the operation. On account of 
defects, single trees, nay whole orchards, have been 
thus treated, in America, with apparent safety to the 
trees, and satisfaction to the proprietors. The season 
for doing this is toward the end of June and begin- 
ning of July, when the days are longest, and the 
weather warm. The new bark is remarkably smooth, 
resembles the bark on very youthful plants, and, ac- 
cording jto the reports thence received, the process 
makes old trees young again. 

P In 

♦ Repertory of Arts, Vol. L page 115. The bark of trees consists of 
three /a»^M« or layers ; an outer, rough layer, the cortex ; a middle, soft 
and spungy, the liber ; and an inner, or whitish rind, the alburnum^ which 
yArn the whole to the wood, and which is supposed to contain the 
sap,* whence it is termed the sap-wood, and it is likewise called adept 
arborumy or fat of trees. The centre layer, or liber, is so denominated 
■from its being that on which the ancients wrote their libri or books. 
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In cccnfl^or;ktion of the safety ard utility of this 
pr;K-':v«' rbe cork-tree is instanced, which bears the 
(ipmtMD 150 years.* But whether this practice 
woiui be equally safe and useful in Ireland, is a ques* 
tK<i which I shall not presume to determine. I men- 
lion it merely with a view of giving a precedent, 
and an opportunity to apply the principle in reuiedy- 
ing the defects of our apple trees, which often very 
much require the hand of art, to retrieve them froar 
failure and insignificance. However, be the expedi- 
ent safe or hazardous, it is an expedient which demon- 
strates a vast power in the vegetable economy. 

What has been ascribed to the change of climate 
in Ireland respecting the inferior production of the 
fruit-garden, may be owing to the generation of un- 
known inscctSi which devour the fruit and are not 
observed. Within these few years, an insect, before 
unknown in England, made its appearance in the or- 
chards of that country, committing prodigious havoc 
on the apple trees ; and, it is not improbable, that, 
until this cause was discovered, most people ascribed 

the 

» New York Repository, Vol. III. page 42©. id. Hcxade If. VoL L 
page 44. A species of decortication, girdling, that is, depriving trees 
Cif a ring of bark near their roots, is also proposed as a cheap and 
casjr method for increasing the strength and durability of timber. 
Not only girdling, but stripping the bark off the trunk to some 
height, is thought to be a beneficial measure. Massachusett's Papers 
on Agriculture, page 23, 39. This practice was intimated by Vitru- 
Tius, above 1800 years ago, was spoken of by Evelyn in the i7thcen- 
tury^ and tried by BufTon and Du HameL The effect is supposed to 
« occasioned by the trees, on account of the privatioa of their bark, 
itin'og a lingering life for a certain time. - 
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the deterioration of the fruit to a revolution in the 
climate.* 

In America^ the decay of peach-trees is imputed to 
a worm which originates from a large fly, that resem- 
bles the common wasp. This fly perforates the bark, 
and deposits an egg in the moist or sappy part of it; 
generally close to the surface of the earth. Mr. Ellis, 
of New Jersey, has discovered a method of frustrat- 
ing the baneful effects of the deposition. For this 
purpose, be binds straw longitudinally around the 
tree, from a few inches below to nearly three feet 
above ground, and removes it when the white frost 
appears. The naturally slow motion of the worm, 
though the egg were deposited above the straw, ex- 
poses it to perish in the cold, before it can take 
shelter in the earth. 

The death of young peach trees, in Pennsylvania, 
is ascribed principally to planting, transplanting, 
and pruning the same stock, which, occasion it to 
be open and tender, with a rough bark ; in conse- 
quence of which, insects lodge and breed in it, and 
birds search after them, whereby wounds are made ; 
the gum exudes, and in a few years the tree becomes 
. useless. To prevent this, Mr. Coulter advises to 
transplant trees as young as possible ; if in the ker- 
nel, it will be best, as there will then be no check 
of growth. Plant th^m sixteen feet apart. Plough' 
and harrow between them, for two years, without re- 

P 2 g^d 

* philosophical Magazine, Feb, x yg^^ pafe ^9» 



' 111 6n the growth of fruit trees. 

gard to wounding them, but avoid tearing them up 
by the roots. In the spring of the third year after 
transplanting, cut them all ofF close to the ground, 
plough and harrow among thetn as before, but with 
great care to avoid wounding or tearing them. Suf- 
fer all the sprouts or sciohs to grow, even if they 
. should amount to half a dozen or more ; they be- 
- come bearing ttees almost instantaneously, on ac- 
count of the strength of thb root. If arty of the shoots 
from the old stump should happen to decay, cut 
them away; they will be supplied from the ground 
by others, so that trees may be had from the same 
stock during 100 years. 

The highest ground, in that country, is stated to 
be the best for peach trees ; and the north side of 
hills is most desirable, as it retards vegetation, arid 
prevents* the destructive effects of late frosts, which 
occur there in the month of April. These trees re- 
quire not a rich soil ; thie poorer the soil, the better 
the fruit; whilst a middling soil produces the most 
bountiful crop. It is considered bad husbandry to 
manure peach trees. By manuring them the trees 
are indeed larger and apparently more flourishing; 
but their fruit is always smaller, looking green even 
when ripe, and inferior in quality to that of trees 
which are not manured.* 

Several 

• American Philosoph. Transact. Vol. V. Appendix, published in 
iSbt. The above cases may not be strictly applicable to the treat- 
ment of peach trees in Ireland ; but they may furnish hinti which 
may, some time or other, be tunied to advantage lA horticulture here. 

For 
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Several shrubs and flowers, which hold a distin- 
guished rank amongst the favourite productions of 
the modern garden, grow naturally on the lofty 
mountain of Mangertan, in the county of Kerry, not 
a little exposed to the western and soush-western 
gales. Amongst the shrubs are the arbutus and myrtle, 
justly admired for their beauty and delicacy; the 
former said to be introduced here in monkish times.* 
Even were it introduced here by the monks, it forms 
no objection against the climate ; on the contrary, it 
furnishes an argument in its favour, as it testifies the 
benignity of our air and soil to the vegetable race, 
if any farther testimony were, at this day, requisite. 
In respect to flowers, we may observe, that the rocks, 
on the great range of mountains, called Muskerry, in 
the county of Cork, are covered with the elegant 
little flowering plant, commonly known by the name 
of London^pride, sedum nwntanum.f 

In 

For instance, instead of training peach trees along a wall, might not 
cultivating them as standards, in the Americafi scanner, be practica- 
ble in this country, and attended with more ease and produce, than 
our present custom ? 

* The Irish name of the arbutus is crann^comar, sacred, or literally 
priest's tree. Vallancey's Prospectus, page %6. 

f Rice, which is an aquatic, might be natura]i2sed to our climate; 
and, in fact, it was cuhivated here in 1585. With respect to the na- 
turalization of plants, there is an agricultural plant in America, na- 
tives of which country thrive perfectly well here) which seems calr 
culated to be very beneficial in Ireland. It is catlled the Northamp- 
ton or Magathy-Bay bean, Accomac pea. It grows in almost every 
kind of soil, however poor by nature, or impoverished by exhausting 
cultivation. The principal use to which it U applied there, is as a 
manure, for which it is greatly prized, on account of its preserving 
the land frm being worn out, under the severe sptem of exhaust** 

ing 



ftZ4 CM THE OROWTH OF IHOIT TftBM,' Ae. 

In the y«ur 1794, a froit itet and a flowering 
shrub, a cherry and an arbutus, were standing m 
the county irf Wicklow, which scarcely hare been 
equalled. The former, at 5 feet from the ground, 
measured fifteen feet in circumference, was then in 
perfect health, and in fuH bearing. The latter, 
which is held to be the most singular shrub tn this or 
any other country, is the celebrated arbutus at Mount- 
Kennedy, noticed by Mr. Fortescue, and by Mr* 
Young. In the year HIS, the stem, below its first 
division, measured id feet 9 inches round; and cir- 
cumstances proved that its age then exceeded cne 
hundred years. 

The myrtle flourishes in the wilds of the counties 
of Wicklow and Wexford ; and I have seen it grdw, 
in the northwest part of the county of Donegal, to a 
considerable height and in great luxuriance, along 
the south-east wall of a respectable mansion, in the 
neighbourhood, too, where the north-west wind is 
said to be so unrelentingly hostile to the woody tribe. 
In the county of Down, myrtles grow to a large size, 
without covering of any kind during the winter 
months.* At Glenarm, in the county of Antrim, la- 
titude 54^ 56' N. the common myrtle grows with 
great luxuriance contiguous to the sea, and braves 

•our 

ing cultivation, for twenty years together. Jhe 8ce4 may be sown 
with oats, or other fmall grain, in the spring, giving from a pint to a 

quart, only to an acre. JTcw York Repository, Vol VI page S73. 

, \ . " - 
* Statistical Survey of Down, page 163, 
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eur coldest winters. Hence it is seen^ that in Ireland, 
as wqll as in Italy, 

* Litora myrftth lathsima*. 
Gay myrtkt blossom on the eea^at shore. 

Sect. VI. 

On the Climate of Scotland y Norway ^ Sweden^ Russia^ 
and Switzerland ; and on the Growth of Trees in 
those Countries, 

Trees, it is well known, grow and arrive at a 
great size in regions infinitely colder than the most 
elevated and exposed districts in Ireland ; for exam- 
ple, in the bleak Highlands of Scotland.* Scientific 
observations on the weather in the Highlands are not, 
as far as I know, yet before the public ; but, if we 
estimate the climature of those tracts according to 
that of the south-east and west districts of the Scotch 
Lowlands, we would find, that they are very in- 
ferior to Ireland in an essential requisite to vegetable 
life, namely, a temperate constitution of air. Fron! 
observations made at Hawkhiil, Branxholm, and Sel- 
kirk, it appears, that, of 6 terms, whose minimum 
is 1** 50' and maximum 81*^, of Fahrenheit's scale, 
the medium is 31^ 25'; and, if to this we add the 

rate 

* The Highlands comprehend the west side of iScotland, from 
Cantire to Pentland Frith, with the Hebride Isles; also tise interiol- 
part of the country, from the Frith of Clyde, JLoch JLomoad, and 
Loch.Tay northward. The medium lat of the Hightoda is^7^ V- ; 
the medium long. 6® 30' W. 
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rate of cold, which occurred at Glascow J in January V 
1780, viv. 14° below zero, we have a medium and 
a minimum degree of temperature, which never 
could have been experienced in Ireland. -* In those 
places, during the space of from 8 to 10 years, the 
westerly winds were to the easterly in the proportion 
of 461, 6. to 268,8.* 

The highland isles may be rather warmer than a . 
calculation from the above data would pro^jlupe, 
owing to their insular form, together with the influ- 
ence of the Atlantic and Gulph Stream. This ftream 
reaches the coasts of North Britain, in a communi- 
cative state, about Christmas, when, at the Orkneys, 
(lat. 59® N.) the water is remarkably warm for the 
season, which may be the reason that frost scarcely 
ever lies there.f Still, however, there is not any 
ground to suppose, that those isles, (niuch less the 
cojitinent of Scotland,) are blessed with the like 
genial air that attends our island, which enjoys not 
only the Avarming influence of those waters more 
early and ample than the Scotch isles, but other 
natural advantages with respect to temperature.J ^ . 

The western coasts, on the continent of the Scotch 
Highlands, particularly ^the banks of the lakes, are ge- 
nerally fringed with natural woods, rising beautifully 
from the shores toward the summits of the mountains. . 

These 

• Edinburgh Trans. Vol. I. Part. I. Art. IX. XII. 

t Kirwan's Estimate, Chap. III. ., ^ . ; 

i The conclusion respecting the comparative intempcraturc'of the 
Highlands, we «hall presently find corroborated by populaf^bscrva- 
tion. ^ '««... . 
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These woods, some of which are several miles ia 
length, are composed of oak, ash, elm, larch, pine, 
fir, &c. Nor is JLt in natural woods only, that the 
Highlands excel. The sturdy oak, and the hardy 
pine, oflfepring of industry, wave their,branches over : 
impending precipices, deriving energy and strength 
from the boisterous elements of that climate. 

-A small species of oak, which grows spontaneously 
on tlieir hills and rocks, is remarkably valuable. * 
The bark supplies the tanner, the net, and sail- 
maker ; the wood is consumed in various works of 
glass and metal ; and the trees are cut down every 
20 or 25 years. The price is regulated by the de- 
_ mand ; and the demand by the progressive state of 
arts, manufactures and commerce in those countries ; 
consequently the value of this timber may be suppos- 
• ed to be^always advancing. • - 

The face of the Highlands, in which these plan- 
tations flourish,' exhibits one great mass of rugged 
mountains,' appearing in all manner of directions, 
patched on the sides with natural woods, or covered 
with heath, and on the summits • capped with ever- 
lasting snow. These mountains are separated from 
each other by vallies or glens ; and, in some places, 
by narrow deep chasms, darkened with timber, 
through which the united tributary streams of the 
surrounding mountains roll with great impetuosity. 

Such being the natural state of the Highlands, the 
only parts capable of agriculture are the vallies or 
glens around the basis of the mountains ; and these 

vallies . 
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Tallies having the sun only during a few bours^ vege- 
tatton advances slowly, and the harvests are always 
late. The temperament of the atmosphere is equally ^ 
discouraging to the purpose of husbandry. The 
spring is bleak and piercing ; the summer is cold and 
short; the autumn deluged with rain ; the winter 
long and tempestuous. No wonder, then, that grain 
is raised with difficulty, and is insufficient to main- 
tain even one third of the impoverished inhabitants. 

However, the result of trials, recendy made in 
Scotland, places beyond a doubt the practicability 
of raising timber in their hilly situations ; for in- 
stance, the extensive and thriving plantations of the 
dukes of Athol and Argyie, the Earl of Galloway, 
and many others. Amongst these we have a particu- 
lar example, which seems applicable to several tracts 
in Ireland. Sixteen years ago, thirty eight acres of 
heath land were inclosed, and planted with Scotch 
firs intermixed with larch, which, in 1802, were from 
12 to 18 feet high. The soil, which is about 3 inches 
in thickness, is of a black sandy kind, upon a yel- 
lowish, till about 12 inches deep, studded with whin- 
stones of all sizes. The heath was extremely stunt- 
ed, and the ground altogether exhibited a most bar- 
ren and uncultivated appearance. In room of the 
beath, which gradually vanished, came up sweet 
small bent and sheep's fescue grass, agrostis sylvatica 
and/esttica ovina, which are not only perennial but 
evergreen. On this pasturage, sheep are kept from 
November to March, but are not admitted in sum- 

mer 
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mer ; (a custom which is called haining ;) and no 
other cattle are suffered to go on it. The shade ex- 
tirpates the heath ; whilst the summer reserre brings 
up and propagates the grass, by means of ail the seed 
shedding on the land.* 

Norway is craggy, abrupt, and mountainous, 
diversified sometimes with fertile and even delightful 
spots. Besides the vast cnain that runs from north 
to south, there is a great number of attached moun« 
tains, together with groupes, some of which exhibit 
very remarkable appearances, and the summits of 
some are capped with eternal snow. The soil is too 
thin for the plough ; corn is therefore obtained from 
the neighbouring states ; and the chief agricultural 
employment of the peasants is grazing. Great part 
of the kingdom is covered with forests, principally 
fir and pine, which furnish their chief articles of com« 
merce.f The forests are, so vast and thick, that the 
people seem to think there can never be a scarcity of 
-wood in that country, especially as the soil is pecu- 
liariy adapted for the production of timber : they 
therefore destroy it with a wasteful hand ; insomuch 
that more wood rots in Norway than is burned in the 
Tvhole kingdom of Denmark. 

The climate of Norway is very different in different 
parts of the kingdom. On the west side, next the 

Northern 

* Edinburgh Agricult. Magaziiie, May t%9%, 

f Norway produces also some forests of oak ; plenty of elms ; ash, 
and many other trees which flourish there. Hazel i^rows in Mich 
abundance, that lOO tons of the nuts are annually exported from 
Jkrgen alone; 
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Northorn Ocean, the winter is moderate ; on the east^ f 
the cold generally sets in with great severity about 
the middle of October, and lasts till about the middle , 
of April. The range of the thermometer is of great 
extent ; in the summer having risen to 88°, and in 
the winter fallen to less 40**. In general it is between 
80' above zero and 22° below it, that is, with respect » 
to cold, 54° colder than the point of congelation.. * . 

, The predominant feature of Sweden is rock, but its 
nakedness is in general covered with moss, or shaded , 
by pines ; and the traveller contemplates almost one 
extensive forest, broken with frequent lakes, and 
leaving only some small spots, where the scanty soil 
is capable of cultivation. Itf their Avoods some oaks 
are observed, but they are rare, and stunted, or de- , 
cayed, except in the deer-park of Stockholm, where 
there are a few of a considerable age and size. I'he 
thermometer is reduced by the cold of winter to less 
13° or 43° below the freezing point. At Upsal, lat. 
59° 51', the cold sometimes reaches to 25° ; and the 
same species of vegetables bud a month later there 
than they do near London. 

. With respect to the climate of Russia, wc shall 
take for instance Petersburgh, which stands in lat. 
59° 26' 2?j" N. From the 27th of November to the 
19th of April, the rivers are completely locked up 
with ice ; which, again the month of February, ac- 
quires the astonishing thickness of 27 inches. The 
sold is often 30° below zero of Fahrenheit's thermo- 
laeter ; and it has been known so intense as to sink it 
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to. the freezing point of the purest mercury, viz. 39^ 
below 0, or 71® below the congelation of water. The 
summer is short, but presents exactly the opposite 
extreme of winter ; the former being, proportiona- 
bly to its length, as hot as the winter is cold. The 
greatest heat, which is 85® of Fahrenheit, happens 
in July or August ; and between this and the lowest 
summer heat, there is no less a difference than 46^ 
degrees. The westerly winds are to the easterly as 
223 to 152 ; the former are more numerous in winter 
than in summer; the .latter are the reverse.' The 
barometer is in . general comparatively low, being 
observed hitherto no higher. than 28, 87, which sta- 
tion occurs in the winter, f..,.. > ? 
In short, as to the cli^iate of the northern coun- 
tries of Europe, where trees., flourish on bleak and 
rugged hills, the year, consists but of two seasons, 
viz. summer and winter ; the former begins in May 
«nd ends in September; the other months of the 
year are winter, which, on its commencement, in- 
stantly binds the earth in one continued frost, shuts 
up the ports, and covers land and water with frozen 
snow, on which all manner of travelling is perform- 
ed by means of sledges. During this season, the 
inhabitants dress in furs or skins, which, however, 
do not prevent the frequent loss of hands or feet, 
through the intenseness of the cold.f Now, what 

can 

♦ Edinburgh Transactions, Vol. II. Part. I. Art. XV. Kirwan's 
Eftimate, Chap. X. page 6i, 62. 

f In a late publication (i8o») by Sollenwerck, wc arc informed, 
that Siberia contains extensile forests, and produces apples; but. 
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can there be in the nature of the air, in Ireland, 
less friendly to vegetable life and the growth of 
trees, than the prolix and gdid intemperature of 
those regions ? 

Switzerland lies between 46** and 4S* north lati- 
tude, and 6° and 11* east longitude. It extends, 
from west to east 260 miles, atid from south to north 
100 miles, making 12,884 square miles. On thk 
occasion, we shall take, for example the canton of 
Berne, which is the largest, being almost one-third 
of the union. The city of Berne, the capital of the 
canton, is situated in lat. 47^ N. and long. 70*" 40«* 
E. It is a large city, stands nearly in the centre of 
the canton, and is almost surrounded by the river 
Aar. It is encompassed with lakes and rivers on 
every side, except toward the north-east, in a direc- 
tion to Schafhausen, where these latter barricades 
suflPer an interruption ; while the interior of the can- 
ton is freer from colossal mountains than any of the 
others. Together with six other considerable lakes, 
it contains the celebrated lake of Geneva, which is 
about 18 leagues long, and in its broadest part be- 
tween 3 and 4 leagues. 

As a specimen of the climate of Berne, we shall 
give a sketch of the seasons in 1766 ; in which 
the winter y beginning with January, was extremely 

severe. 

whUst this fruit possesses both the flavour and form, it is said not to 
exceed in «»c a common pea. Shall we then afltei, that forest trees 
and shrubs will not grow in a country, beeause fruit may be dwarf- 
ish, or sometimes blasted in it ? 
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severe. The ice, on the lakes, was six inches thick ; 
the esculent vegetables were frosted in most of the 
cellars, and even ^n deep holes dug in the earth 
for preserving them ; the wine was congealed in 
many of the vaults; and the ground was frozen 
to- the depth of three feet. Numerous vines, es- 
pecially old ones, and even forest trees, were split 
by the severity of the frost. Great quantities of 
snow fell, and it was deeply frozen even in the 
vallies. The winds were chiefly north and north- 
east, rarely south or west. The grounds under au- 
tumnal crops of corn looked like a fallow, the blades 
being quite faded, especially in moist soils, though 
the weather was exceedingly dry. 
In the beginning of springy the lake of Bienne was so 
strongly frozen, thata carpenter built on it a spacious 
booth, in which he kept a fire. The vines sufiered 
much; their buds fell off in powder with the slightest 
touch, and half of them perished. In the gardens, 
scarce a plant escaped the severity of the coW. Of 
all the fruit trees, the figs were most injured. In 
the pastures, free from ice, no verdure was to be 
seen, nor did they recover it until the end of April, 
when there were dews and mild rains. May through- 
out was cold and rainy, with frequent hail; and 
where the hail fell, it damaged the hemp and flax. 
Most of the bees died. The winds were north 
north-west and north-e^st. 

Summer was not more favourable than the two 
preceding seasons ; in the beginning, snow fell eyen 

in 
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in the lower mountains ; and the weather continued 
cold and wet for two months. Meadows, especW 
ally wet ones, yielded but little bay, which we» 
either spoiled by the rains, or swept away by. the 
floods. The fruit fell off the trees in great quan-^ 
titles, and disappointed all hopes of plenty in thi9 
crop. The wheat crops were bad, and produced 
but little either in the barn or mill. The prevail- 
ing winds were north and west, which in some parts 
were so high as to break many branches off the 
vines. In August the heat and drought were so 
great as even to destroy a vast deal of fruit ; and 
the garden plants were not only burnt^ up,^but,' 
where they escaped scorching, they were devoured 
by vermin. • ' • ^ *»' 

In Autumn the gardens and fruits continued to 
decline; and, as might be expected, very little? 
wine was made. In the beginning of the season 
there was a suffocating south wind, which was sue-' 
ceeded by northerly winds and hoar frosts. The 
last day of October there was a violent storm of 
wind, with a great fall of rain. Though Novem* 
ber was remarkably dry, so dry that many springs 
of water failed entirely, yet there were several thick 
fogs. The same degree of drought continued in 
December, which occasioned many water mills to 
stand still for want of a stream to turn them. About 
the middle of this month, the snow began, and soon 
covered not only the mountains but the vallies.* • 

So 

♦ Meteoric. Obscr. Econom. Society of Bcmc, 1766. 
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So extremely capricious is the weather in Swit- 
zerland^ that it often renders travelling in that coun- 
try very inconvenient. Amidst those regions of 
ftopoi, the unsheltered traveller feels the full blast 
as it comes fresh from the aerial cavern ; but no 
where is its violence so dangerous as on the lakes, 
which, enclose between lofty mountains, receive the 
strong currents of the tempestuous winds in their 
struggle through the narrow spaces, and suddenly 
raise their troubled water into foaming fury. Theise 
tempests, accompanied with lightning and thunder, 
sometimes burst on vessels in the middle of a lake, 
and involve them in dangers which are not easily 
escaped. 

In this boisterous climate are lo/lj/ mountains 
clothed with a luxuriancy of trees, above which a 
bare and rugged peak often lifts its spiral head, as 
if to give a decisive effect to the magnificent and 
and picturesque scenery. In some parts, on the 
frowning brow of the rock, hang groves of pine, 
and firs bend majestically from the cliffs ; while the 
graceful larch decorates the banks of the lahes, and 
far over the streams leaneth the weeping birch, 
mingling its long branches with the agitated waters. 
Yet, in several places, the mountains are stript of 
their arboreal clothing to a considerable extent, and, 
instead of dark green foliage, exhibit a rocky and 
gravelly waste, interspersed with wrecks of trees. 
This is the consequence of avalanches^ which, with 
irresistible fury sweep away whole forest? -, nay, even 
Q rockip. 



rocks, coeval with time, often yield to thoie tarfftfe 
iiwtruments of devastation. - >^ 

In other parts, instead of scenes tS blended grace 
and majesty, the country assumes an^ aspect Hf 
savage witdness and terror. No pinet wave theik 
leAy heads, no mountain shnibs dispiay Aeir stm- ' 
pie flowerets, nor ivoes even a blade'br''weed"bi$^ 
tray tlie' possibility of enstence Jo any thing thrit 
fareathes; winter seeming to* have fizied in these 
tttuations its eternal abode, Ifte tfaat.of Scydiia, m- 
nepresented by Virgil-: - 1^ 

* Neqneiillc 
' Aot lieite caaipo i^pueiii, aot Jttbore froode*': 

* 8ed jacet a|geribiit mveit infonnuy ct aho 

* Tenai fdii late, septcrnqne aMiii|i|t in ulnas,^ 

* Semper hyemt, temper spirantet frigora Caiui* 

atarg;Iib.ni,v.354. 

For there 
No grait the iidds, no Icaivet the forests wear. 
The frosen earth, a hilly heap^ below 
There seven cubits bury*d lies in snow : 
A wintry veil still hides the genial sky. 
And through the air stem westers ever fly. 

In the extensive and admired vale of Urseren, 
there is one small forest of pine trees, which fs 
preserved with a religious care, as a rampart agaitik 
the avalanches. Where there is but one small forest, 
and this so scrupulously saved, there must of course 
be a great scarcity of wood, a production essentially 
needful to the inhabitants of so elevated a country, 
t only for shelter but for fuel. For the latter 
!, the villagers bring up wood from the moun- 

tains. 
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ta&ttt lM»ieatb> urbkh k dme with rasfc laboor and 

* Th% mi^oritj of the vsJUcs inr Switzerland weam 
th^ jMUoo naked appearance ; tbe soil Gfccasmnalljr 
^ea wayi tile trees oo the higher groand kaa 
tbeur fooling and dide down; tbose trees wbidc 
gvovr beneath tfaeia^ being no ion^ar sheltered, am 
teen up by the winds y and saow, which tboli ao^ 
cunamlates without c^positiea onahe b^gbts^ wfaeto 
the razed forests stood, melting at th^ return of 
spring, overwhelms the hills wil;b torrentf > drafgpittf; 
away the vegetable earth, and leaving the moun- 
tain a skeleton, unfit for pasturage; or, precipi* 
tating itself in the form of avalanches, it destroys 
every thing in its course. 

Irreparable desolation is also caused by other phe- 
nomena, termed lavanges, which are of different 
descriptions. There are lavanges of cold^ of heat, 
of windy and of dust ; each having some attribute 
of resemblance to the thing whence it derives its 
name ; but all dreadfully destructive. Habitations, 
whole villages, are buried under them ; forests are 
levelled with the ground ; rocks yield to the shock, 
and are dragged on with the current. The air, 
agitated by the precipitation of the mass, carries de- 
vastation into places where the snow cannot touch ; 
or the icy powder is scattered with prodigious impe- 
tuosity over a great extent of ground ; a hurricane 
is less desperate in its effects ; and sometimes even 
the traveller, who journies out of the reach of the 
Q 2 lavanges, 
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laFangeSy is thrown down headlong, or almost suf- 
focated by the furious blasts loaded with particles 
of ice.^ Hence it appears, that Switzerland is mo- 
lested with a climate severe to a degree unknown in 
Ireland, yet that trees abound there in the meag^ 
soil of very lofty rugged situations ; but that, at the 
same time, if in that country a spot has been Cftiiss 
robbed of its sylvan robes, it is a di£Ebult task to 
restore to it those invaluable possessions. 

« R M. WOliamt* Tour in Switserland, Chap. FV. X. XL XfXL 
XVtKXXL^ Idem, Appaidi3L 
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. INHABITANTS and FRIENDS of IRELAND. 



jljLFTER a country, which once was covered with 
woody has by great exertions been cleared, it is not 
an easy matter to convince the inhabitants of the 
necessity and advantages of that production, to get 
free from which so much pains have been taken. 
The return from planting being slower than from' 
iny other species of cultivation, and the person who 
sets, being seldom or never the same, who derives 
from it the most encouraging profit, we need not 
be surprized, that, in its advances, it should be 
the least rapid of any improvement, and that it 
should only be undertaken, when works of more 
immediate interest shall have been accomplished. 

Trees are by many persons regarded as an cm-' 
belisliment, and embellishments seldom are contem-' 
plated, until a comparative degree of ease in pecu- 
niary circumstances is experienced; when this is 
once obtained by industrious and successful culti- 
vation, we may expect to see ornament attended to, 
and wood, the most prominent object in rural see* 

negr. 
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nery, propagated with zeal and effect. According- 
ly, in some districts of the kingdottk, those farmetd, 
who are in the best circumstances, are begtntring 
to put down a few trees; and wherie the farms ^^ft 
small, a few trees on each' would soon give a total 
change to the face of the country. 

deal of planting has been executed sinc6 tJ^e b^^nM 
ning of the l8th centufyi «id it is pleasant IcrdB- 
serve, that this rational and truly tiseful pui^uilt''is 
4iBk\ly gwiiag ground. H«w sti «B|f an ijkl«$#if3i^ 
to H 'should be tbe rfefleeltofl^ tfaa^, wbtlsi Aie^|MN 
tmeti^ is thus employed^ bei& impeoving Us bdaltfi^ 
nod addkng^ to bts foi^une, insbead of uQuicitig tin 
oa^,, and wasting tbe other by indotencfe and b^^^tlth 
tra^m^; at Ibe stole knfie be my baV^dn-«d* 
dicional pleasure from the' reflection, tbat fofr «awh 
shUling laid out be incteases the p^Uc stock fi^^fy 
Md ; a seri^ment which evwy well rtjgukted' imM 
will naturally ent^tain and Cultivate. 

Notwithstanding the spirit of planti^ has ^om 
forth amongst the higher (ilasses in the* lafvd, Ixtiit^ 
it also pervade, in a certain degree, tb^ tmmeiiaU 
occupiers^ the country never can bave that asfpe«t*t)f 
cultivation, tbat'richnesa of tint, which tree* alotie 
can impart. To contribiit^^ to this cpGt$t desiVabl)» 
end, landlords should hold out eneCMsragettient to 
their tenants by supplying tfaem with tre^ md re^ 
warding them ftir their preaervation. Th» expense 
attending this woirld be proportionably suiaU> atod 

tbe 
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tiae profit/woijlbi ultimately centre in tbe aogmeDted 
y^idae of die estate. At tbe same time, it must be 
ocBife^sed that there is a difficulty ih carryiug die 
proponl. into execution. It can only be practised 
padqc certain lioiitatiois; for with those, whose 
sole object is an existence, it cannot be supposed 
tkit^ ^y minor eonsidera^on wpuk) operate upon 
tbem, meat ,that they coidd be induced to make 
mA heep i|p fences for the preservation of tijees, 
which tb^ soaroely can he prei^iM on to do for 
the protection of their crops of flax, grain, and 
potatoes*. Every encoaragement therefore, mu^ be 
suggested by that sagacity, and dirai^ted Jbj tbat 
prudence, withaiit wImIi #eittier public nor private 
vaeasures can succfied. 

..8o»e imttancea^ togts^t with those alr^eid^. cited, 
,finght be found in Ireland^ where prqprielors of land 
;vi$^yholid out .the proposed enceuragemtnt*. .^ut 
t|fa& ipost stri^ng example tjiat I have met with, is 

set us in Scotland, by the magistrate of the bo* 

.ilfliligh. .cff Ferth> diaa whom few administrators of 

Jbie reinenues of an Incorporation have fulfilled their 

. i;p»t,|]ir4 more commendable planner,. They &rai* 

r^l^d.^iKpseries; and plaot^ions of trees on part of the 

jl^n land& : When Uiofie nurseries and plantfOaions 

,|RC^ begun, the lands, as a source of iqcoine, wer^ 

jsoqupfir^ivdy of small raJue.. The numeric alone, 

.^^^pldying the. highland counties ^iiiutli , pliiiiits, now 

^l^elA^ tP^^ return ycf rent. /The trees^ in the plan* 

■)|{||tieH||p.bave grown up, so as. to produce, by the 

.>;».;, annual 



same time, tatorm ft noble «nd c6ii(iSajM]ifKiiasp{)s«q 
ing: capitHly- wbicb the. town^ mtiy .jteatdHfy^^iOi^hrt 
ioti6 Id great-sotn of mcmey, 'tv^h^iiisa^^ it idbedlhii^ 
IQ defray the expense of sobib grJthdtJundbfA&king :a6 
public utilitjr. • " .• -:-.-:.oj'» :iij v iJiij^".; jIo 

• A'Tety judicious planter^ i» our^ownicoutM^ Mvq 
M^Evoy, of Tyrone, is decidedly ofopioion ithal| 
the great point, which ought firsts t9> engage pitebl^ 
attention^ is that of giving e^ery kitid of encourage^ 
meat to nursery^men ; confining thoaA/homsrdr, i» 
<5ciaiaion articles, such as thorn qmclcs^ odk^^osk^ 
biBeeh$4ayob,Ef&, sycamore, aix] alder;; (Gtandiyuk 
rietf «aiid tfiirming societies^ aa.weli a^^ thed)ub[iiiiSQ^ 
ciety, imgbt do something in .this \i^y.TlWece/iaii[^ 
s^es jeistabligbed in ^sufBcietlt nutiJiberyiijplaDtiQg'- 
would go on rapidly ; gentlemen would be indaned^ 
to plant a hundred trees for one they do at .^ptesiiilt ; 
and a principal impediment to the progress :of]d^ii7 
tears of inferior descriptions would be remoi^d^ a»theyt 
m»gfat resort to those establishments, without being/ ab 
theiiexpeiice of sending tt3 distant parts. Men, ^faa; 
plarEit OT> a< small scale, iire not deterred by the pracep 
butby die disiaiicciif carriage, by thebazard of sufo 
feriog from bad packing, and by the chance; of tbte 
plants being too long out of the ground: Wh^w 
plankings by those and other encouragen^nts, wowtek 
become general, no temptation would exist forsteafc 
a>g ; it being a ; well . kno^vn fact, that, as a|i ai^iclo 

prrows 



fffbrirUip]fio^ytk»i^nticemmkXito pilfer diminished, in 
pwportkm to the encrease of the article, i . . 
jtitrnfuy^trndy that planting, is a work oftime^and 
tl^i^fliifnm gradnaUy advance by individual exertion y 
but jtm>bh(iuiUl^ onitbe othec skic, weigh the necessity 
of expediting the progress, as means of producing/ 
prailigiit)mjn9^ovemente> m^ as a measure for shar- 
pfiningicand presertiog.tfae edge.of that instrument,v 
psfmkr iiiii^si^j/fiwithoiA] ^vvbicb neither planting nor 
aoy iothecibeneficaal rrodb, ^oai^ be extensively pursi^rt 
Qtl. /iBttblio^a^aiatancc^i private example^- < and localr 
eaoouragenimjiftjiidioioualy appJLied, o^rtainly would* 
shfiprteniitbe ptotots : o£ clothing the couAtcy cti^ JM 
exteoaiTte. foliage^ and mature the un^wtaking' /aopoelri 
byrffi QQBtary,7tbfln if it:were feftto Atroggle^ i|q^ 
tbiSLtcitic;un;isl»oce$. with •vtr.bich.it is at.pnesaotJbuir^ 
thenedk^ •»• .-.r*-- -• .^-t: * >. i» . ■•/ , /r 

. jGRfamtatiDns^not o]ilyiixnpilove,"bilt.cteatd asoiL-tfiyir 
tfaciuinu2^liaU of a:^veat nimiber^leav«sv which theo 
raui&meli;>mtO(ith&land>( it is coosiderably; improved^; 
OEwkeMt tbetgToundas;baDre»and rocky, this vegetable*, 
paste f coma a soil; AiH^Tit has been; found, that whea? 
copseiyijtuthatvsrtuation, ore stubbed up,. the groond^' 
iMyweitetiimfraitfad before iplaaating, has* theceby been: 
»kienridb«d -as to bear excellent ccops for many years^ 
without the .additic>n:al belp> of manure^ :JHow much 
lanA^wvnersiare interested, ia plantinglwaste nr bar^i^i 
r^niKpota, :cannot. be doubted ; ftod surely, notliii^. 
butkinilegree fif indolence or ignorance, mipardoo*^ 

able 



1^ MAxmaH^oftfMmmmmMn 

nMerSH tbfcMfflieiiTe: «bi ciritgllteMil itew^ eaoMs 
iNacamxi tbeia IQ' tiigle0t it. ' A..; 

Utiod of fr^ea m )pioper sittiatioBs^ will m^. it ^tMt 
fiif odlUM <i«ifi it <24tild ofM^a^ plwfi»i,ftHf«lMl 
0Eouiid t>efii{Med mdi the tfM9» c4mtMMi^5>^><^l>f 
iBMto*t0 the faftter^ by ^ iacmuied £prti}it)F i<|f .1^ 
wldidi^i«%rot^ U^ and dm* w<Md a |iNM9^4td«MN* 

mmwut insutet^d lK»g^(e» radM^, a^ otinr ipoHs itf 

iUfhittk Ib^Taqrfao^ b to^ t»agg!^» ortbe aceUvitiisB to^ 

. at9^ to admU Ae los^ of the |i)oUglir rH^bieii^fCMBot 

maiip^epitibte of otbicvttapik) 

ly^ vitb due pmas, coipe to bear timber Iro^i^ ffpr 
a^ise .^ tbe. hardier wild sfar«ib8. ^if i^m90?MP^ 
glJ(Bkmw^ (9110^ DQ^T^ witb iignocw jiMVfs o|.jaiKf 
Wtf "iK^lcM)!^ AQuM,, «9 b^Qrevobael^»^:^6aJ4^ 

io^4hQW!,^64IHii^^hi|jb3n9 kmrw and difi»^fmble^it# 

^iWHVt^^^kKii l^k^mim^ torn m^^mtia^ 

and the mountaiii ash imghrifNM^^ Qlade^imth>al^iK^ 

4^d^b«^,^i^,i^PD0Qld not^AnwakM^^Oidf jijiifl^ 
babrrngbsfc V> < dai si^ by aeaocialiDg tb^m > i||^; AiMii 

ai>d shrubs pia different kind, :..? 

In 



such gmofids ttBttkrally ha kt^tmfpe^t m'^^tiH^fi^ 
, iM^^kid 4mff«t^6ui^ gff oiitid«> tbougii tbqr ihMtsMi 

i^Mfe0^fWfaMr)toe^1(l ft poitt« lAttop, ^he^t^tMe^^ 
fehe^fetflr*#ei ettn yWd n«>'ttKMre ^k)>^ bii»r)i6 
fii6«^fm)&ift20i the area^^t^ {Ma gratmii H^idch 

MWj'' kb*j I^c iiimci to iM)mpFciicsci-uoiraiMF tifv^fltfso^ 
ble exteM of the base or ground plM/fttf'itf 

I!ihe««^td i^rifnk>i»5''<^n btaw 'ho g*eit«r^jfiilrt^rlrf 
fllrifts^AAil ^ flftfli'^u^Ui»rn^Btehi^ thek T^)dM!{V6 
lineup ^VhftTfliMd 'l^dir^;^^ %Ml^ f^)^>kH>tiii<& 
l%t ^ott > fl ^ i M l^eic yt^^s ^for 4tte^^^^^ a 'hiH 

i#lll%ttiiM^tlo>' > i»(»ire^tbdn^^4^^ ^ifViithber^ 66aisn 

r3»t^%ortioiHt^ \ik^t^kA6itd^^o^'^b naffite 'of 
fittte$»fi#i!he9inm lw^ttdtHi^>"^- ^^^« nlninu ^»/j ix' -h.' • 
v^i/kti«»di^ 'effiM^lo^ elefvkf^^ iiatii^yltS ^^'<«i 
tw|iip<»l|rtite>^d«ic^ parti- 

^mihriy^fr'dfjr/ re^-^ltlfc^ K^ti^wJ?^ readiljr, 

but tiransmits, or condittdts lt> Bi^agh'ltil^'^wti^ stib- 
V'.^ stance. 



ibUMoe, .1^ gpeat ^p^liSp yaig^^^wljr, Tiiegreattst 
a)M,.tBveQtb4t whKiiex;Qee^ o of. FabrenbeU's scale^ 
if it la^ only a fev day«y prae|»it^,pQ deeper than: 
90 ipchesy when the earth «^ not. profeiicttd hy snow,. 
and not above. 10 inofaes^irii^ere snowi Jie0 oa the: 
mfxfaM. fiR iSihem, .9rfaei«>..the: qatiuitip cold^. i»> 
luaoTfA to..bejatepfle^:iiiia^ aften th^ dtaoliir; 

tbn vof the snovfytbt.^mb i^ fiHind^.«i)ift!^zeR»liifl(U 
QQly>at itf juiface, beat evea^to the ^ep^lb of 16 JiMte} 
StMP^; cfsaad, (X)ntoioJles9:Spepigc,fiw tbaiibe^^ 
t^itJNi^^^^Ay^ iPPifl^i . bepce, t^y Jbeat^ 4iHJt ^c^ 
lnp^^Tap^ly,^d^)^agre^^rdegr^ n i 1 1: r.^ •..: 
.vI^7:!n¥>(u>tipi»9,jf(^pejdaUy if their ]^i;K>ntalflurrj 
boe be 90t very e:«teiHiive»4p act wj^m^thi^ aupotrt 
phere H|;any .pDOsidijri^ft miasu^i .^yet fcb^.wurt ijC; 
i(^.jiii^iQbju ia copt^.c^yeawith ^Jloftiest,Yimiii(ri 
tains, is.warmer, at least, in winter, than air of the* 
same height over plains. The reason. of this, i«, tbf^i 
siiQb,.imoiense mas^ of earth and stone, gene]:aUy 
contain more beat than mere air; and the air> in con- 
tact with tliem, being oa that account. q)ecifiqaUy 
lighter than the more distant air, this latter air, of 
course moves toward the mountaii]is, or the genersi 
current of the atmosphere flows to them .with great-^ 
er, velocity; whence, clouds seem, to be attraqted by, 
them, and winds are commonly more violent oa 
high mountains than on plains. 

The air thus accumulated on the sides of moun- 
tains, is at length forced over their summits; but,; 
in ascending to a greater height than diat at which 

it 



it K^w ifljpregnated'<%ith v^pdtlf,!'4t}#^aol«d,'»«* 
cam^i^flAy depoei w this irapcwii*, J '#i^hlt*f ^iftdrcANlj^t 
fortnt ligtfet!^ ^n tbe^id^ of thd iddiintain y litid'^Ji^tei^ 
tfaier ^Kiitky of condenisiied Vsivomr 'is co{ia)tuiy Ur 
Wftiftnd 'tbc^ a?r t& a considerid)Ie degree;-u On tbei 
other band, the air forced* over the mountain, 4ieiti^« 
depritcd ^Mts vapour, aiMl falling on the Tneigh^' 
b)t»oring:idains, greedily absorbs the quantifiy ^^ 
mbtofeure it biKi lost, and thus {nroducesar^markKi^ 
ble degree of cold. He^ce it is appttrent,.''Alftt 
monhtains, in as mnch as temperature is c6»eiel?tied, 
are not in their nature hostile to v6getalBIefiiffei'^\v%n6tf 
talcen ittgenfewil; and in piarHcttla¥, witb'^rdttito 
to the ttwitentains of Ireland, whose toils an^Mhot'^trQ^ 
1^ by durable snows, TW rtay infer that th6f tefttfi 
peratiite'of the aSr oh them cannot be unfaci^Mrabl^ 
to the grt>wth of planfe, whether of the ligneous M 
h^rb^aoeons kinds. - - • .j^. : . . 

"■ lAstead^ of the above principle!^ of phnHrig beirfg^ 
ifttbttipariWe^ with the gehertil ithpfovetfient 'of the 
c6tttttty by tillage atidpastcrfage,' tbey are abViBufeljr 
pronidtive of it.' There hj' Kkewis^, no way' bj^ 
wWtih ii gentle mati, wbifefe eStdtefe lie in a'cotifntiy 
reteibt^ fV6fh bis t-esidence, iha^^fhfefetHfe odvatitageb 
fot' dtftbrirtprov^ifheifJts^arri *6t oBtatiited withoht ilif- 
ficulty,' 'fcaii sS'^asily prdVrdd thd'tofeitrf bf '\kfealtfr tb 
his distant posterity as by f^laltitfngr *^ ^-'^^ •• * ;4 
;Tbewant of timber augments th^^ifxpr^nse of build- 
ing^, and* of course enhances the rent of houiies ; 'it 
alsb' 'increases the price of machinie!ry,*ind of all im«' 

implements 



«ir AM. 

p hw tfci lti lit iwhidi WKid* iif^f)^^ 
ofMMttti at a ^iscownqjcuDf til;ilo ladMilry » niidf yf > w i» > 
m obstftete to <be prdgretiitf iirtiifai»mg>» (Uttoagalf 
nAicb the fiaiidaiiMiMil mmfidmise^i> > ikiUitg» of fciiiiti 
ground J mSuw ctrnfU^uMf^-r^^^^oiw^, ^ fCMctljF^ 
ef itinber will wijuf :fflwniBi»g<ag >y. i<»ttfiMftiftg?^tiii»i^ 
bdUduigAtbifMiv boata aodLioth^ 4 mi i ph i» i?» jCTg-iKiaN» 
Mrnage; which has not only an ultimalej iinik^fliij 
iauMiliate\hwl s&ot oft agfiaultiiin^.aiidx^iiii^'iialM 

fcyr aome mniM tkahatfi kit siU^ we maifiiiiiaiQfli^ 
be HKfebtod to vfoxnge 'itQuatrias, «i k cannot: 'bo. 
reiifd'bem ef 4 good eaoiigb^aUtjp tQ»iap99rof-^ 
pt{i|Kiiipi ^ wfatckilras Teqoioed. • Fir^ W4t art tdUk: 
Bttaat^attt be iVEifNHrted ioto^rei^t B»tein^iM iM^Uaa 
iflto bdalNi^ becaim even Englidb «ipimr fii^ .7 Jil^ 
aaeaif> are ofli^vaUc* .Bufc> j^^^^ di^ <im$lioQ 
to be fairly examined, I am persnad^i; it»ilrptt]d ap*t 
paitr tbal! * 4ibere are mH^ in iaol) any natiirol ntors 
af^idst raiding ik timber in either /^ tbes^^idaiMi^^ 
Mr. I^onlfcey, of ¥orkdwre> a late senriWe .writer, yi^fgr 
conversant in practical pbmt^ogv: ascribed. tbeiaferio* 
rity of English firft.to.xau$es# rwbic^ tbeip^ople have 
it in their power to obviate^t Hq juatiy CQn$l^i«^s the 
man of science for cocMieiiting t^sQlf;.)with the pe« 
ceived idea of the unprofitabWnQfifs o£ English growQ 
firs ; and considers the genenal principle ofi planting 
merely for shelter and ornament as ^roneoUs and 
detrimental. He insists, that his coumrymen,. relying 
on superficial information, have, neglect to cultit 
vate in a proper manner an extremely useful article, 

and 



mi of wfatefayiJioQgh •everatqeGMiwiU^^ 
fe&eiy there, tbty mimUjr iaport isk^t.ifmditim^ 
at «n enonhoQii upeoie. r. Tfab^ lie tva»intsAmg 
nti^ be a^nidei^ f£ ant wtiieif, at keakr m tii«! 

iM^tefeaaiMf^)i«d^ i^m« 1^ tbe &8t »N 

ptiltflEtlo^ 1^6^ yiSieftio: 4iaWs 4iw€ ^mtfi sd Imle «U 

teHtlM; .■■=■ ■ :■'• ■ ^- • 'Vr ■ . nv 

grown &rs of sufBcieot seantihig for the purpowi 
of btitkihi^, bM iy» d^ficimeyke imiptMeito pi|»» 
jtKfic^^ iKicoMhdd b^ (igiioraiiCB" ami ^Mbleooe^ 
¥i?liereal^ the traih, he^ttfirmi^^ k<{iiite o^nvii*^ 
ikfid tbfti: «he 8€»»city w qoestkmi je tbe^ cemqaoiioe, 
oaly of unfbunded o{iiatdii6« We eenoot^ tttipiN^ 
expect subftt^kQtiftl tiniber in oak eafiliajge^ \eild U 
* would be equally unreesonrible to^ se^k Ibv ■ it in £1 
polesi The same traift of obsetvftdMtitJ^l^fdfe^^ 
to freknd, whet« pii3fgical qaaKficaftiendraffe-fieleiK. 
favourdbte to tbe object than 10 Eog^od^ whiitt 
mdiol bauses, I sm efi^idy wfll havie an «(|»al> tf 
not ii greater, adverse ofi^ratioo. 

As the ditiEkiilty ^ raising' timbep m- a countfjr 
once despoiled bf its wood&, should Bever be lost 
sight dfy I- shall h€¥e inirod4ioe a fewremarka, w 
addition to wKa^ has been already said ueape^ttiog' 
America, in that particiilan Tbe e6ciiiiia)Mien of< 
wo<(^, in all the settled *parts of the IMited States^ 
exceeds so much the annual growth, tbMstM^ 
exertions and persuasions are tised tw brinji about 
' * the 
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the propagation of trees for ornament, shelter, fad 
and timber. They advise raising forest trees frort 
seed ; and premiums are giten for this purpoae.- 
Their timber is fio defective in strength and dura-r 
bility, that they are anxious to devise means fot 
improving it in these . essential quaUltes, for which 
they propose girdling. They recommend, and it b 
coming into general practice, to regenerate trees 
by. cutting dpwn all the standing timber of a lot of 
woodland At Qtice, and suffering all the young shootSi 
&c. to take-, an even start, and grow up together 
Hence we may perceive, that, with all the advan- 
tages of the American climate with respect to vege- 
tation and the growth of trees, the utmost care 
and skill are requisite to replepish the country with 
timber, when once it has been robbed of that trea- 
sure. — From this let us take a lesson ! 

Were we to begin from this present year, 1804-, 
to plant our hilly and waste grounds, and to extend 
our other species of plantations, it is not romantic 
to pronounce, that, in the space, of 50 or 60 years 
hence, the nakedness of our country would be re- 
spectably clothed, our domestic wants of timber 
would be largely supplied, our sister isle would par- 
take of the advantages, and our internal resources, 
the natural and lasting support of a nation, would 
be proportionably augmented. 

Nature has furnished us with plants, shrubs, and 
trees, adapted to every soil and situation in our 
island ; and, as the laws of vegetation are now much 

better 



better understood than formerly, it is a reproach to 
tbese whose practice does not keep pace with thdr 
knowledge in making the. best use-ef nature^s bounty. 
Let no man repine and say, ^ the land is barren f for 
those spots, ^hich so appear, owe that appearance 
to.buman negleot'^ndlaeiti^/ Gon&td6hd>}e tracA 
of the country, that are now sheer wastes, at once 
unprofitable to the owners and disgraceful to the 
community, might be rendered^by^ndustry and art, 
nearly as valuable as those that are occupied in the 
various departments of rural economy. 



-*Tis art and tni 



OtVtt iMtar* value, flMA^lieslM? thvet,- 
VarMf, inprovevi ccraliei: Yit arf and M 
Teaches her woody biit with ^rnits to 8hine» 
The pear and tasteful apple ; decks with flow'rs 
And fioodAd puke tht liddi, that ofiten rise. 
Admiring to behold their lonrows wave 
With yellow com. What changes cannot UU^ 
With potiart «r#, eieet f 



— -*-Hence utility 



Through aXL conditions ; hence the joys of health ; 
Hence itrensth of ann^ and clear judicious thought s 
Henee cpm»«nd wincy and oil, and mii im Ufi 
JkkctaUi: 

||3» An estimate of the value of the Flax Plant 
is reserved for the 5th Chapter, in which it can be 
embodied with more propriety and advantage, than 
if it were introduced here. 



CHAP. 



RELATIVE TO MODES OF PLANTING. a43 

• -at all admitting certain trees into a plantation.' Mr. 
: Marshall thinks the Scotch fir is one of the last trefes 
" that ought to engage the attention of the planter ; and 
» that it should be invariably excluded from every soil 
and situation in which any other timber tree can be 
made to flourish. The northern aspect of bleak and 
barren heights is the only situation in which it ought 
. to be tolerated; and even there the Norway spruce 
and the larch will sometimes out-brave it. * In bet- 
ter soils and milder situations, the wood of the 
.' Scotch fir is worthless, and its growth so licentious 
as to overrun every thing that grows in its imme- 
.diate neighbourhood ; which renders it wholly un- 
fit to be associated witli other timber-trees. 

On the contrary, Mr. Pontey thinks so favour^ 

• ably of the Scotch fir, that he places it next to ^h« 
. larch, and prefers it to all other sorts of. fir com- 

• monly cultivated in England. He owns that there 
may be exceptions; yet the other kinds, he asserts, 
never can be so serviceable to the forest planter; 

-for they do not grow as freely in fertile soils, and 
are improper for bleak barren lands. He considers 
•the red deal, imported from Petersburgh, the same 
kind with that^ which is called the Scotch fir; and 
:the inferiority of the latter to the former, he ascribes 
merely to bad management. 

As to the opinions of our statistical writers rela- 
tive to the Scotch fir, the most common of the fir 
tribe in Ireland, they who notice it are generally 
in its favour. They consider it eligible on account 

.... H 2 . . ' - of 



toations, VLtkd seasons. The ttieans^ therefore, fdjr 
reconciling these apparent contradictions, ar6 fio 
less evident than the contradictions themselves, that 
iSj to apply the precepts of each patty to the soil, 
situation, and other local circumstances for which 
they seem intended by their authors, or to which 
they bear internal evidence of being best adapted. 
This shall be the object of the succeeding sections 
oi this chapter, in the course of which, it is hoped, 
that the necessity and utility of such an assimilation 
will be made visible. 

SiCT. 11. 
Fences and Shelter. 

Fekcing the ground is one of the lirst measures 
to be taken into consideration ; for, unless that be 
effectually done,^ the business, whether of sowing 
or of planting, will be lost labour; and, in raising 
a wood-land from seeds, it is necessary not only to 
fehce against horses, cows, and sheep, but also 
against hares and rabbits, especially if these latter 
animals be numerous. To fence against the cattle 
a ditch, bank, and dwarf-paling, or a close stake- 
and-edder hedge, called in this country stake-and- 
• race, may suffice ; but against the rabbits, nothing 
les^ than death is effectual. Those great destroyers 
of young plantations, hares, may be drawn from de- 
vouring the plants by sowing liburnum, the young 

shoot*; 



/£tfCES AND SHELTER. ' 

ofwbicb they prefer before even firs. Thferer 
goecies of palwgf which is recommended bpth, ■ 
/flf-protccuoa and shelter to young plantations, vtiUL^, 
rrirtd a' sufficient maturity. It consists of singly 
-t-te, placed close together, and thrust deep into;* 
ftl^ cKoaJ- which is done expeditiously, and, where r 
tkt I*»J * ^^^ stony, is made with httle expense.. .^ 
fccidelter and protection also, when convenient/ 
IK ^M^^ hurdles are recommended, if there be.. 
^g^gMk of earth to support the ends of the upright ; 
yj,^ The hurdles are by some preferred to hedges i/ 
^^^^^itae the former can be removed in summer, and . 
\kif itf ter, when they become shelter, make the trees, 
^^ff posed situations, too tender. Shelter, by meaD& 
qC what nursery men call closets^ that is, small 
^qiiaa:«s enclosed by hedges, is sometimes provided ; 
Injudicious planters condemn it as a general prac- 
tfvV. For many kinds of tender trees and plants, 
whihtj/f>ung, this mode is necessary, but extremely 
vcf judicial to hardy kinds that must make their way 
^^ bleak hills, as they are thus too much drawn, the 
lilik becomes spongy and more susceptible of frost, 
^nd they are by no means able to stand exposure, 
^^^neoially if planted in the niggardly and erroneous 
Method pursued by many planters, viz. setting them 
^ght or ten feet assunder. At the same time, this . 
n^urchension is not meant to extend to distant shelter 
in nurseries, which is indispensably requisite. In 
fcirgc scopes of dry, hungry, shallow soil, alnjost 

covered 
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covered with broom^ fiirze, and other spontaneous 
products, closets through the native brushwood may 
be formed of different shapes and sizes, so as to con- 
tain from 10 to 30 plants, at about 3 feet apart, or 
nearer, but scarcely ever to exceed that distance. 

In exhausted grounds, shelter is almost always to 
be created, which may be done by sowing broom 
and furze seeds in crooked or zig-g^g lines, or, in 
what is sometimes preferable, patches; which break 
the violence of the winds most effectually. With 
respect to broom, the latter mode should be pre^ 
ferred, as it makes a showy appearance the iKcond 
year, and, along with the shelter it affords, gives to 
the whole a warmth and cheerfulness throughout the 
year. With . respect to furze seed, it does not an- 
swer to sow it for shelter through the plantations; 
but on the banks of ditches it should always be sown 
in preference to broom, on account of the great 
length of time it lasts when regularly cut. A quart, 
to 30 perches, may be scattered over the entire back 
of the ditch, so that one half may be cut whilst the 
other remains, by which management there never is 
a want of shelter. 

It is a good -general rule to enclose the lightest 
grounds and most exposed aspects first. Another 
good rule is, to enclose sometime before planting ; 
and, where it is required by the state of the ground, 
it will, likewise be adviseable to drain. If the enclo- 
sing and draining were done three seasons before 
planting, a useful alteration would be produced in 



vt^r nature of tbesoil. Tpr thjubten^) drsiipi^-wiU 
jCfintribute powerCuUy ^ if furze seed be so#n off tbe 
'}mcY% of the dUchei^ the growth wilt become ijokd 
|l^lteria thiyse j^ear«^ and itbe stuffy ca^tout 6f die 
draioSi .will go a great .. way ift the deepening the 

^ Stpee wa]]8» though they proteot against tresspass^ 
ffe liable to; particular eh^ections, in regard to their 
effects on th^ constitution of the plants which they 
fov^ir. . Walk^ e^en built dry and loose/ acting 
^fijBf^whdX like jckeets or close nurseries, skreen' the 
•joung tree» too<miicb, by hindering the equable ac-^ 
^ess of air, without which plants will not grow up 
^lealtby and vigorous. Hence, when they overtop a 
fratt,- particularly in exposed situations, their fuive^ 
tiQiify wjiich wei[e accommodated to a differed: mo- 
dification. of the atmosphere, are repressed by ext^r- 
nsd causes, their leaves become morbidly irritable, 
their tops and branches grow distorted, and every 
tree, in the place suffers aceotding td its proximity to 
the wall. 

In mountains and exposed situations, where the soil 
will admit of it, draining, shelter, and noUrishtnent 
for the roots of the trees, aiay be obtained by making 
small ditches, straight, drooked^ or ki a winding 
course ; always taking advanti^e ef the situation and 
exposure ; the more exi]fosed, the nearer it is necessa- 
ry to introduce the ditches, recollecting, at the same 
time, that they should not be. brought so near as to 
act like closets. 

In ' 
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•:"lnhighhit\ittion&, and' still mom- cdrtairtly iu low 
4{ief y where stone& are convenieat, aui eligible iMk 
itbfid of fencing against cattle would be, to build piers 
of AOMat certatii distances, and secure the intervab 
witbicross nails of wood> by which the objection ap*- 
plicable to entire stone walls would be set aside, and 
.e£&Qi)Bink fences would-be established* Aloiig'^tbe 
«ail» might be raised hedges, and about theo^harily 
dbrbbft might be planted, whereby still grteter pro- 
tection would be obtained, and the vegetable almost 
pbere^intbe place would be proportionably iiaproi^d^ 
The ends of the rails may be preserved ft-oof rotting 
by eliarring them, 4ir by incrusting them with a cottli- 
po9ition made of air-slacked lime^ fine sttnd, ohd 
t%r ; instead of ^e lime, decomposed shells, or any 
carboDSi; ci lime, will ansxver ; and^ if linseed oil be 
used in place of tar, the composition, thus altered, 
will be very suitable to coat the body of the nails for 
tiie:same purpose c^ preservation.^ 

^As hosnbeam. fcarpimis betulusj makes very good 
hedges, and will thrive upon cold, waste, exposed 
hills^ it may be useful to mention a method employed 
ia..G^m^y for applying to it those worksi. The 
husbandmen throw up a parapet of earth, with a fosse 
or. ditch on ^ach side,, and- set hornbeam in such a 
manner, that every two plants may be brought to 
inl;ersect eagh other in the form of a St. Andrtxtf's 

-» , , . Cvoss* 

.* At larches are seldom materialljr hurt by any other than the 
west and north winds, they are to be skreened by skirtings of Scotch 
Hr. Pontey's Profiuble Planter, p. 40 ; from which to page 44 are 
rskt for shelter-plantiog, age of trees, ^. 
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3 Sect. III. . . ;=!,^ - . . .v^tt- 

Soil y. Situation^ Sctfiinartfyand Nursc^^, jfi 



•• And clime, cv*n tvhtj tfct ind herb, rieceivet ' ''' 

" Its habitant peculiar » • each* to each, . ^ «• - r 

** The Great Invisible, and each to all, 

*' Through earth, and sea, and air, hamlbnlous suiCsJ** 

Each kind of native tr6e genefally requires a pfe-' > 
culiaf soil and situation, 'fhe o^^ loves hilly Wtte^'* 
than boggy ground; but it mates the greatest j^ro- * 
gress in a deep ricTi loam.* Though «f^A' will grow ' 
almost in any soil^ yet its timber will be more valua- 
ble whfen produced in some soib than it will be* in ' 
others. Thu^ in damp meadows, or moorish soils, it * 
becomes light, spongy, and brittle, whilst' on dry 
hearty spots its quality is of the opposite description. 
Beech delights 5^ chalky br stony ground, yet it may' 
be iraised almost any where. Larch grows better on 
cold meager, gravelly, and stony lands than in a rich 
moist soil, provided that in the former the robts can 
find some d^pth to penetrate downward. Alder ^ow* 

r risqes 

* Loam being a species of compound earth, respecting whose 
•ignificatiojti the public entertains vcr^ confused notions, it seems ne- 
cessary to cite a definition given of it tiy one of the best judges Jn 
these matters, ^Miller, viz. " A sort •f earth which is fat and slippe* 
** ry, not of so close a texture ^s clay, nor too loose and sandy, but 

* of a middle nature between them, and is easily dissolved by frost, 

• and gentle or easy to be wrought* Hence may readily be conceive 
^ cd what in agriculture is meant by clayey loam, sandy loam, and growl* 
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cf the same family sometimes court 
. jBocsinatioDs of soil. Thus the wild pmt 
best in poor groand^ on the north and 
,ji^ >tfies of hills ; whilst the sikerjir reqiures a dr j^ 
jjupiTh soily and shelter from the north wind. The 
Zgwmi ofpress likes a warm, sandy, or gravelly soil; 
«ii the Virginian cypress grows naturally in 
swamps, or where water covers the ground three or 
fear feet.* 

Trees having these natural propensities, they 
should be considered in the preparation of the ground^ 
which, in every point of view, is an object of the first 
importance. On worn-out' grounds nothing more ii 
necessary than to enclose and plant \ as trenching 
and ploughing would only serve to render the soil 
lighter, which is the chief fault of these grounds. 
To increase the depth of thin, wet, spouty soils, 

which 

♦ ** Ncc vcro terra fcrrc omncs omnia possunt, 
** Fluminibus Salices, orassisque paludibus AIni 
'< Nascuntur, steriles saxonU montibus Orni ; 
** Litora Myrtetis IxtifCma, denique apertos 
** Bacchus amat colics, aquilonem ct frigora Taxi.** 

ViRG. Georg.' lib. IL v. 109. 

«• Not every soil each varying race suppltei, 
« Willows by streams, in marshes alders rise; 
** Wild ashes wave bleak promontories o*cr, 
«* Cay myrtles blossom on the sea-beat shore ; 
« Along the sunny uplands vineyards glow, 
" And yews ascend 'midst tempests wing*d with snow.** 

SOTBBBT. 

t 
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which generally are expoiied in ^tu^tiQn, foroiiog. 
ridges and furrows, is an advantageous method^ 
which will at the same time drain the landj and pliint* 
ing potatoes is a good preparative ta assist in expe- 
diting the growth of , trees. 

To prepare healthy soils, Mrr:Pontey recommeods 
casting up the land in intersected trenches, in a ser- 
pentine form, by w^ich will be. avoided the appear** 
ance of regular rows, and the passage of winds amoog 
the trees will be prevented. In clayey situations^ 
the first thing he advises to be done is, to render 
them dry by means of open ditches, and afterwards, 
instead of making boles, to get a quantity of soil 
fioom the nearest convenient situation, for raising 
hillocks, so as to plant the trees on the surface of. the 
ground. 

: Soils that come within the power of the plough, 
may be trenched with the Kentish wheel-ploogb, 
drawn by oxen in the yoks fashion. T^is kind of 
preparation may, in some places, not only answer 
the purpose of opening the globe, but also of disco* 
vering a number of stones, of which the ground may 
thus be cleared, and convenient materials obtained 
for fences. The ground of a hang, too steep to be 
cultivated conveniently with this plough or one in 
common use, should be fallowed, and brought into 
proper tilth by the turn-wrest or iurn^wrist plough, 
that is, one whose mould-board terns^ j&as to ena* 
ble it to make good work on its return, and still lay 
the farrow down the bill. Where hangs are so very 

steep 
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ileep that eren* this kind of plough' ckrtoot be used 
with safety in preparing the soil, seedling plants may 
b^^put :tD'iii»t)lK»at any previous preparation^, ^e:Kdept 
tha^:j)ft cleajring away rubbish, and burning off the 
weeds and rough gra^, with which the face of the 
ground may be overspreads 

Every planter should have a seminary and ^nursery 
of his own ; for which, light, mellow soil, wherei# 
the generality of tree seeds and plants can be sue- 
ceBrfully veared, is the most eligible. The great ad- 
vantages^ derivable from making those provisions, 
especiallyn iu extensive systems of planting,' have 
been fully exp^ienced in this country. In. the com- 
mencement of the valuable improvements, at Rash, 
county of Tyrone, vast quantities of .seedlings were 
ordered from Scotland anci other parts. This iva» 
done with the. view of gaining two seasons, as it wa» 
supposed, that, for planting out to stand,, those 
bought plants would come round two years sooner- 
than those, raised seeds sown at the same time that the 
seedlings were ordered. In some instances, this pre- 
caution answered; but> in general, the seedlings, 
raised upon t^espot, proiEed vastly superior to any* 
of those imported ; and, in 1802, there was no com- 
parison at Qjl^ .between the growth of the seedlings 
got from Scotch and English nurseries, (generally 
two years old,) aufji tbat of plants raised on. the spot 
from the seed, nfetwithstanding the difference of two 
years in point of age. So that, it is much better to 

- wait 
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wait patiently for the regular capacity of the plants 
on the premises.* 

What is here advanced applies principally to seed-' 
lings imported from Scotland and the North of Eng- 
land. For it is not to be hedce understood j that, in 
point of tiine, there could be any material -loss sus- 
tained by purchasing seedlings from Irish nurseries, 
"when situated at a reasonable distance, and the pro- 
per measures taken in regard to packing, dispatch, 

^ &c. From long^ experience, Mr. M^Evoyv knows, 
that, between these and plants raised from seed in the 
planter^s nursery, very little difference will be ibund, 
provided the qualities of both are equal. 

According to Miller, nurseries, for large planta- 

~ tions, should not lie confined to any particular ispot. 
In his opinion, it would be wrong to continue raising 
trees any number of year6 upon the same piece' of 
ground, because by doing so the ground will be so 
much exhausted, as to render it unfit for the purpose. 
Where there is a sufficient scope, therefore, he ad- . 
Vises to make nurseries upon the ground that is in- 
tended for planting, in which a competent number 
of the young trees may be left standing, after the 

others 

* " At 81 quo8 haud uUa viros vigilantia fagit ; 
<< Ante locum similem exquirunt, ubi prima paretur 
** Arboribus seges, et quo mox digesta feratur : 
** Mutatem iguodant subito ne semina matrem?*' 

Viaoi L Okoro. Lib. IL v. 7,6$. 

« Some planters, taking the minutest care, 
** Of the same soil their nursery prepare, 
** With that of their plantation ; lest the tree 
f; Translated, should not with the soil agree. 
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Stocked ; so that by letting the plants remain two 
seasons in the nursery, there will always be a yeady 
supply^W 20,000 ; but this must be understood o^ 
gentlemen's nurseries, who may be supposed not 
scarce of ground ; for it is quite otherwise with nur« 
serymen, who commonly overstock their nurseries, 
and consequently the plants are too much drawn up, 
or grow too slender, for want of space.* 

These are some of the general observations to be 
made on the branches of the subject contained in 
this section ; and now we shall proceed to mention 
btiefly the management in particular cases, in respect 
only to the principal species of trees, vi2* 1 • oak, 2» 
ashy 3. dm, 4.fr, i. larch, 6. beech, and 1. ^ci- 
rHore;f by which also some idea maybe acquired 
cbncerning the proper treatment of some other kinds. 
. To propagate the pak from seed. Miller advises 
the acorn to be sown early in November, in drills 

8 about 

Irelaad, is ai feet; In England, it is in general x6| feet ;.eieept fm 
auanimng fen and ^rood land, when x8 feet are allowed, and %i^ feet 
In forest lands. In England also, eighteen score perches are ^ven te« 

Sacre of flax ; bttt with us, ground under flax and that under ercrj 
ler crofs are measured by the one seated rule 

• * 7. Tyrone Survey, page x8o. Append, page 2, 6a Pontey, page 
49, 56. Hayes page 7. Miller, Art J<furtery. 

f I. ^fuereiu JR§tur. Lin. ChUa VHL Odandria, eight Stamens or 
Chivies. Order TV, Tetragynia, four Pistils or Pouitals. s. Fraximu$ 
Mffultkr. Otm n. Itfandria, two Stamens. Order t Afonogynia, one 
tbtil. 3. Ulmtu (Uu^tttm, CUds V. Penundria,r Bve Stamens. Of'' 
te IL Bigynia, two Pistils. 4. Pi/nu RiAr4u CUss XVL Monodel* 
flile, and Brotherhood; Oq^tXL Polyandrfa, many StamcBi. Wt« 
dMriag^ Wade, Hayes, njtf Fortescve denominate this I^imu SyU 
mmki liQVeri fwtgr, 1M ttbrn aMlee H. atsbovt^ #te ^»^ 

whtA 
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mbout 4 feet asunder, and two inches deep^ into 
which the acorns should be deposited at two inches 
distance between each. About the nriddle of April 
the young plants will appeal' above ground, whidi 
sliould be early cleaned of weeds, and the cleaning 
should be repeated as often as the weeds re-appear« 
After the plants have grown two years, it will he 
proper to draw out some of them, where they grow 
too close, leaving them at this first thinrring about 
bne foot asunder. In two or three years more, thef 
may undergo another thinning, and then left at aboot 
four feet apart, by which they will have room 
enough to grow three or four years longer. Wbci 
the phints have been reduced to the distance of about 
«ight feet, they will not require any more thinning. 
But in the space of two or three years, those which 
are not to remam will be fit to cut down, to make 
stools for underwood ; and those which are to re* 
main will have made such progress as to become 
4dielter to each other. The distance that Miller 
lallows between those trdes designed to remain for 
J^iiaber is, from 25 to 30 feet, which will not be too 
near, where the trees thrive well. 

Other 

wKich appears to be iti right appclUtion, i» it agrees im fMfity with 
tht timber of this tree imported from the North of £iiiope« The 
•Jfkui SylvitttU is the Wild Pine ot Pinaster, or the Chiller Pte ttf 
Dr. Wa4e. The Pinaster is by some denominated Fbtm Ctmh^ 
which by Dr. Wade is called Siberian stonr^e. 5. JNmit Zan/Of » 
species of Che Pi/m^/, and therefore of the same Chiss and Qnier Wi^ 
the JPinui Jttt6ra. 6. Fagtu Syhiatica, Class XL Dodecandrfa tvdte 
•«««ns! 4>rder m. Trigyida» three Pistils. t.Mer FwA-^Ui^m 
^dass with the ^mus, and Order I. Monogonia, onp Pistil. 



Other methods of increasing the oak &om tb% 
seed have been recommended. It i$ proposed tQ 
turn sods upside down, at three feet distanjce, ^4 
to plant one or two acorns in each sod with a cUIh 
Ue, thinning the tree» at 10, 15, 25, 35, and 4^ 
years growth, leaving at last 75 trees upon an ^c€^» 
In some countries plantations of it are mad^ hf 
30wing acorns with wheat, after ^ sqmmer faU9W; 
in other countries again, it is i^ecoofSmended tp plaat 
the acorns under bushes, which would protect tlM| 
young plants, till they would arrive^ aboT# the IhMI 
•JFcatde. 

Oaks raised from the acorn, without removiog^ 
grow skywlj, but when they arrive to tb^ st^He^ 
timber they are the besi, being generally ft^Herat 
heart, and more compact, strong and lasting. TJtsu 
reason given for this slow growth is, t)M the ta|^ 
xoot strikes down into the ground, wher^ it is li^^ely 
to m^et with less nourishment, than if the tap haA 
l>eea shortened, and horizontal shoots emitted, li 
eak plahts of one or two years growth bt stqated <Nr 
efodted, after they have taken tb^ ground, tb^ 
ve firequently cut off a little above the surface ^ aa4 
Ibe second shoot being found to grow with greats 
IflXuriance than the first, is trusted to for beeoiaiiif 
fltre^ 

The Mb tree is increased from seeds or MQfip 

jAoA should be buried one year in beds or pots of 

ImA before they are sown. It will also propagate 

Mf iQ pk»ly by the keys which bik ia Mtumo^ 

s 2 provided 
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prbvlded they fill in (daces to wbich cattle have aot 
access; at least in this way ^ough of plants may Kf 
dbtained in spring for small purposes. Bilt if tt largtf 
quantity of trees is to be raised, the keys should te 
Suried as above mentioned, or the seeds shoiild lie 
sown as soon as ripe, and the plants will appear die* 
follolring spAngi whereas, if the seeds are kept out 
of tlie gToOnd till the spring, the pkots <wiU not 
cdine tip until the scfcceeding year. The groand-, 
therefore^ in ni^hich they are inserted, ihoold be 
kept clean the whole summer, and not dtstui1ied|\ 
lest the seeds might be turned out of it, or burkid 
t&'deep td grow^ which is a necessary caiitii»», 
i)eemse many persons are, too impatient^ to wait ^ 
jreait for the growth of seeds, id so muck 'so^ thit 
if ihey do not come up the first year, they dig tKe 
ground and thereby destroy the seeds^ 
. If the plants make a good progress in the sdkni^ - 
nafy, and are kept clean from weeds during' tlie 
summer, they will be fit to transjplant'i^ain autuma; 
consequently in the nursery, ground ought to-be 
prepared to receive them, and as spon as their leaves 
begin to fall, they may be transplanted. In taking 
them up, care should be taken not to break or tear 
ofi^ their roots; to prevent which they should -be 
cautiously raised with a spade, and not drawn 'out^ 
as frequently is practised. Maiiy of the plants which 
rise from seeds, will outstrip the others in their 
growth, and the largest often are extracted, whilst 
the smaller are left to grow a year longer^ bcJFcM 

they 
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tbey are removed; and, to avoid hurting those that 
are left, the others are drawn out by hand, ifhence^ 
many of their roots are torn off or broken. It k 
therefore a mqcb better way to take up all, little 
^nd big tpg/^ber? aqd transpl;^nt them in rows, 
placing e;^h siz^ bjv itself. t 

The rows shpuld.be three feet asunder, and each 
plant at a foot and a half distance. In this nursery 
they may remain two year^, again which time they 
will be sjtrong enough to plant where they, are to 
continue; fpr the younger tbey ^r^ planted put, the 
}arger th^y will grow* H^nce, wber^e \t is wished 
that they should grow large, they ought to be plant- 
.ed very young; and the ground where the plant3 
^re reared, should not be better thau that wberein 
they are designed to become trees, because when 
they are propagated . in good land, and afterward 
transferred into worse^ they» very, rarely thrive; 
so th^t it is much the best joiethpd to m^ke the nur- 
^y upon a part of the same land, inte]ide4 to ap- 
propriate to plantations, and on it may be lieft stand- 
ing a sufHcient nui^il^iBr of plants, wb^ch by this mea- 
sure will surpass those that are rei^o;ved. . - 
{ Miller recommends to propagatp elm \^y layers^ 
rather than by suckers from old trees. . The best 
ftoij for the nursery is a fresh hazel (light brown) 
Ic^un, i^ei^ber too light and dry, nor over moist and 
hi^vy; this grouqd should be well trenched, and 
.it will b^ of servic^ to bury in it a little rotten dung. 
The best season for this worb; is autumn, as soon as 

tha 
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Ihe leaves begin to decay, that the plants Hiay tak^ 
fObt before the dry weather comes on in spring. 
Hete they should be permitted to gtow rude two 
yteits, dtiring which time the ground between ought 
"to be earefally cleaned and dug avery spring. At 
the end of that period they will be well rooted, and 
^tt hdve made pretty strong shoots, so tbat they 
Itay then be laid in the ground. When tl)^se kyen 
liave acquired sufficient roots, which will be in one 
yttffj they ought to be tajten off an4 tn^nsplanted 
into a nursery, which should consist of a good soil, 
mi be well prepared. In tbi^ nursery they may re- 
tain four or 'five years, observing every spring to 
4&g the ground between them, to cleah it in sum* 
ta&t from weeds, and in autumn to trim the plants; 
by which means they will be strong em>ugh to jc- 
tnove to their standing situation. 

Not only in this manner, but even from chips elm 
linay be increased as folIoM's: when elm timber is 
felled in the spring, let the chips made in trimming 
or hewing the fresh trees, be sown like corn on a 
piece of newly ploughed ground, and let them be 
covered in by the harrow. Every chip which has 
an eye or bud-knot and some bark on it, will soon 
shoot like the cuttings of potatoes; and the plants 
thus raised having no tap-roots, but emitting their 
fibres horizontally in the richest part of the soil, 
will be more vigorous and may be more easily and 
safely transplanted, than when raised by any other 
method. They are likewise bettei" calculated for 

hedges 
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iiedges than others, and^ if those hedges be kept 
clipt for three or four years, they will be almost 
impenetrable. 

Scoiifhfir is propagated by seed, which ia pro- 
cured by expo^ng the cone to a gentle heat, or by 
6oaking it for twelve hours in warm water; To 
plant these seeds the following method is recom<* 
mended; make two cuts with a spade thus >, the 
angle of which being raised, put the seed under it| 
from one to two inches deep, and then pr€S$ dowa 
the sod. If the ground be st(>ny, jx dibble may b^ 
used ; and if it be aioss or clay, which is apt to 
dirink with drought, an instrumjent like a gouge or 
a borer, is used to form a round bole. Having beeii 
transplanted ont of the seminary into the aursery^ 
the plants should not exceed four years old when 
they are removed to stand. The wood of this tree, 
tiaturally sown, is reckoned greatly superior to that 
of transplanted trees, and is extremely durable. 

The lar4:h is a native of the Alps and Pyrennecsiy 
and about 140 years ago, was found in the coIIbo- 
tions of the curio«s in England. Some time fae£are 
the .year 1768, when the dth edition of Millier's Dic- 
tionary was published, tht^tree was very much calk- 
tivated in England ; and though it had boen intro^ 
duced into Ireland prior to that time, its culture 
bere was but circumscribed, until within these 
twenty or thirty years past.. 

The larch is raised from seeds^ which should be 
«owii on a border exposed to the east, where the 

*' morning 
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morning sun only shines on it; or if they be sown 
on a bed more exposed to the sun, they should be 
skreened with mats from the mid-day heat; for when 
the plants first appear above grounds they ar« very 
impatient of heat; and when the bed ismqch sub* 
jected to the solar influence, the surface of the 
ground, in some seasons, will dry so fa9t, as to re? 
quire, frequent watering, which is apt to rot the 
tender stems of the plants. This will be obviated 
by shading them while young, and afterward they 
will not be in any danger. Some persons, instead 
of sowing single seeds, recommend to bury a whole 
eone at a depth of three inches. And not only in 
these ways may this tree be propagated, but also 
by young shoots which spring from old decayed 
l^tumps. 

If the seedlings have made good progress in the 
seminary, they pnay be removed into the nursery 
the following autumn; otherwise, they may con- 
tinue in the seed-bed another year, especially if they 
are not too close to each other. When they are re- 
moved, it should be done in the autumn as soon as 
their leaves decay ; and they may be inserted into 
the beds about six inches asunder each way, which 
"vill be .distance enough for their growth the two 
following years, again which time they will be fit 
to transplant wh^re tbpy are to he sjtatipnary.* 

The 

• When treating of the larch, Miller recommends nurseries to be 
made near the place inteBde4 to raise this tree fo^r timber; and, s|8 
a frugal method to keep these nurjcriet clean, as well a» for the 

work 
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The beech is propagated by sowing the seed or 
Mast as soon as it is ripe, from October to February. 
A small spot of ground will be sufficient for raising n 
considerable number of plants ; one bushel and a half, 
at the rate of three bushels to an acre, will produce 
150,000 ybuiig plants, in a favourable season.. Great 
care must b% taken to keep them clear of weeds ; and^ 
as th^y generally come up thick> the strongest ought 
to be drawn out the succeeding autumn. When re- 
moved into a nur^ery^ if intended for timbier tfees^ 
they should be {Wanted in rows, at three feet di&taiic^ 
(each row, and one and a half for each plant ; but if 
designed for hedges, (to which th§ tree }s very well 
adapted,) the distances may be a third less ; ^aA ip 
. this nursery (hey may remain two years. > 

Sj/ca77}ore is easily propagated by sowing it« k^ 
or seeds; which should be don^ soon after they are 
ripp, in a b<sd pf commpn earth, covering them about 
half an inch thick with mould. The ensuing spring, 
Ib^y ivill appea^ above groiind ; apd, if kept clear 

from 

' work of trantplaiitidiMi, he advises: ^ If there aw any poos cot- 
f* tt^rt there, these may he employed in nusing of the plaints, 
** keeping of them clean, and afterward in transplanting them. This 

^ win lessen the nnmber of indigent poor, and hy employmg then| 
i^ in this sort of husbandry, they may be brought to have a love and 
" regard for trees of their own plantbig, so wiU not be tempted to 
f* destroy them themselvet, or sufib* othert to ^ it; and as the 
*■ seasm for planting happens at a time of the year when farmers 
^ have little employment for their labourers, so the finding them 
^ useful employment this wj^y, will be of infinitely more advantage 

^f^than t|ie giving them ^hps from the parish; and the children niaj 

•"be taught to weed and keep the young plants dean in summefi 
!* whereby they may be rei^tocA mollis afMl kept tan bstaglair- 
f* dcnsome to the parishes.*' 
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adduc08 the authority of Miller in favour of sowings 

the acorns, where the oaks are intended tq be per^ 

manept; '^ for tl^osp ivbich i^re transplai^ted will ne« 

<< yer fSLrpriTP to the si^e of those which stand where 

*^ they are sown, fiojr will they l^st fijsar so long 

♦^sopnd-"* 

. At.lhttime of trgnsplantatigni . where there is n 

lun^ stubborn tap-root, which might be.^xpj&cted 

to pntveat the tree from settling well in the ground^ 

loslead of cutting qS the tap, as generally practised^ 

MXr li^ycs recooimends nicking it half through, 

which afford^ an opportunity of binding it borizopr 

iaUy, whence it will throw put strong shopts l^th 

£rom its. extremity, ,at)d from the spot immediately 

above the incision. When the extremities c^ th^ 

Yottts.. jvre hriiisec}? itbe direcjioii of the cut in r^-* 

moving the injured portions, is n^aterial; but for 

Ahe mo»t part, the le^ (h^ root is pruned the better^ 

. ]f in particular the tap-root pf th^ oaic be cut o£[^ 

t|vx> or th^ree tap-roots will generally be produced 

in its pl^Pf which will fit the plant better for .findr 

ing put the good eartli; and in case one root meets 

with an obstacle, the others may h^ xfiQte fprjtunate 

in ftjieir progress, Bjiit if ^he tfip-ropt bp.9uifeFe4 

to reqaaii)^ soipe peoplp advise, in order to plaqt 

those trees without injury, to bqre holes fpr theoi 

with an iron instrument, such as is used fpr fixing 

hop-po}es. On th^ - contrary. Miller is decidedly 

ag^nst 

• With icspect fo a method of pimix^ fk>wii aporas, and «' rea- 
son for the grtatcr durability of oak timber thu9 raiKd^ see the pre* 
cedbg Scctioa 
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against this expedient, as it is getting the trees in 
21 sort of tub, ivhere there will be little room for 
their roots to extendj and wherein too much wet 
will be retained, which will occasion them to de^ 
dine and die. If the ground be hard rock or gra- 
rel, he assures us^ tbat.it will be tustly better td 
taise a hillock of earth where each plant is to be set, 
than to dig into those substances and fill the holes 
with earth, as is too often practised. Having planted 
the trees^ if the ground admit it, tbcfy will be more 
effectually secured against high winds by fastening 
them to stakes; and- it will assist their growth to 
lay some mulch or dung on the surface about their 
roots. In fact, it will be vain to attempt the re- 
moval of a tap-rooted plant, especially the oak, 
whicbhas not previoudy ^undergone the operation ; 
and not less difKcult will it be to make a weak 
rooted plant lof any kind, (the aquatic excepted,) 
succeed with a large top on it. . 
■ ** Too much care," says Mr. Hayes, *' cannot be 
^^ taken to prevent the effects of drying winds and 
** frost on the roots of trees, at the time of taking 
*' up and transplanting; a tub of water, thickened 
^^'with earth to the consistence of cream, should be 
' '• ready to receive seedling plants^ by all. means, 

*• and 

* To detjgnate young trees which have been redtoved frdni the 
acminaiy into the nuriery, and thence transplanted to remain, 
Since no term appears to have been yet introduced into the art of 
planting, it seems consbtent with, the scope of this work to fvpi^ 
tbc planter's vocabulary with a name for this purpose, which I 
Would propose to be fFeanlingsy on the principle that this term cor* 
responds with the word seedlings in the source whence the latter i» 
derivedi and with the spirit of it« meaningi 
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'^ and most. otbersy in general as thej are taken up; 
^and close boxed carts abould be prepared for 
^ larger trees^ in wbich tbey may be placed per^ 
^^ pendicularhf oxkiiut bottom of their roots; many 
<< trees are spoiled by carrying them horizontally." 
Besides, in making a large plantatioa, the more able 
bands the better; and much depends on the method 
of arranging the workmen, who are best divided 
into takerS'Vpf prunersy carriers^ and planters^ to 
whom respectirely beloog duties, on the faithful 
discharge of which, rests the success of the plan-r 
tation. 

With respect to season, in stormy situations, Mr. 
Hayes prefers planting in spring ; but trees planted 
at this time will require more watering. Id gene^ 
zai, it may be observed^ that att the deciduous 
trees may be planted in any. month between Octo« 
ber and their time of shooting into leaf. In such si- 
tuations, and in thin isoils, Mr. M^£voy almost um« 
fersally practised spring planting, having found 
from ej^perience, that those aspects and soils were 
not calculated for autumnal planting. Mr. Duttoit 
also, who is very good authority on this sylgect, 
informs us, that in exposed jdaces, all deciduou9 
trees are more safely planted in February and 
March; oak and larch when they just begin to bud ; 
whilst ever greens never should be plants iu those 
or in any other situations, sooner than the middle 
of April, and in rigorous springs^ th^ middle or cud 
of May is preferable. 
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The greatest objection, according to Mr. Pontey, 
against spring planting, is the frequent failure oC 
the plants for want of sufficient oioisture, particu- 
larly if they have been some weeks out of the. 
ground. To guard againsi the efifectjs of droughty 
and as a remedy for trees in some degree injured by 
it, be proposes a very simple and cheap process, 
termed puddling, which is performed thus: as the 
trees are taken up, a person cuts a hole in the 
ground, and pours into it a quantity of water ; he 
iiien works the soil with a spade to such a consists 
ency, that when the trees are dipt into it, a eoOf^ 
siderable quantity will stick to their roots: another 
person having taken off the extremities of the roots^ 
keeps dipping them in small quantities; after which 
they are bound together in bundles of two or three 
hundreds each, according to size, and conveyed to 
where they are. wanted. Then, placing them toge^ 
tber in an upright position, in any situation that 
iff sheltered, straw is carefully put. round the out- 
sides, to keep the air from drying their roots. 
Where the situation affords means, the bundles 
should be dipped in water before they are unbound, 
a9 the outside plsuits will be somewhat more dry 
than the rest; but this may be dispensed witib, 
irbere proper care has been taken in the preceding 
steps of the business* 

/ Mr* M^Evoy diacav«?ed a species of planting 
vhicfc he denomina^ dtister-^plantingy and which 
be fouad remarkably advantag^ousi in expoei^ situa* 
.: tions. 
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tioiM. A humb^ of seedling, plants were taken up 
in clusters, and each cluster, containing from four 
to eight plants, was tet about nine inches asunder, 
iome promiscuously, and some in lines. The con- 
sequedce of this manned of planting was, liiat in 
three years it made a fuller figure in tbtise situa- 
tions, than planting in the common way baid done 
in five yearSi In such situations what we want is, 
to cover the sutfoce as soon as possible, and, of 
course, create shelter; for both which purposes this 
Hiethod is extremely well calculated. The mode 
here recomiftended has this further advantage over 
the common one^ namely^ that the plants being ba-> 
lanced from the surfisu^ several years, the wind has 
little or no power of disturbing them. 

But the most universal system of planting at Rai^, 
in mountainous and exposed situations^ was pur- 
sued according to the following plan. Three prin- 
cipal objects were in view, namely, di:aining the 
soil, creating shelter, and securing a sufficiency o£ 
earth to nourish the trees; To answer these pur- 
poses, small ditches were made in the manner re- 
commended in the 2nd. section of this chapter. 
For the permanent timber, on these occasions, oak, 
ash, and sycamore were chiefly preferred; beech 
was sometimes introduced; and great quantiti^ of 
mountain-ash, alder, birch, poplar, &c. were in* 
serted in strong bodies between the valuable plants* 
Instead df planting alternately, the difierent kinds 
ivere entered io groupes; . two or three oaks, three 

to 
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to six ash, and two or three sycamores in each 
group ; and according to the nature of the soil, 
each species was varied except the oak, which was 
universal. The. reason given for the sparing use of 
the be^h is, that this tree, when put into the faces 
of ditches, does not bear cutting so well as oak, ash, 
and sycamore. 

This is the most beneficial system of mountain 
planting known to Mr. M'Evoy ; for merely by cut- 
ting away inferior and hurtful stuff, each acre will 
return £.20 in 15 years; and the necessary thinning 
of the principal timber, that of ash alone, will pro- 
duce a great additional' profit. The picturesque 
effect, also, of this system being signal and expedi- 
tious, will recommend it to persons of taste, who 
always consider the scenic disposition of their im- 
provements. 

By many observations, Mr. Templetoti is con- 
. vinced, that it is the wind alone which prevents the 
the growth of trees on the shores of the sea in Ire- 
land; and that, on a large plain, where the winds 
are not impeded in their course, a dificulty in rais- 
ing plantations will .be experienced, equal* to what 
is found on the verge of the ocean. In order, there- 
* £ore, to produce a plantation hear the sea, on a low 
shore, it is necessary to commence the planting at 
a considerable distance from the coast, and to allow 
' the young trees to have behind them others several 
^feet taller than themselves, which will have the 
-same protecting effect as high land.. For by means 

T of 
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of the opposition, which a multiplicity of stems and 
innumerable branches present to the wind, its force 
will be greatly lessened, as we find by standing on 
the windward side of a thick wood during a storm, 
where, if the trees are lofty, the wind is much less 
violent than on an open plain. Hence we have a 
rule for creating shelter on windy heights, as well 
as on bare flat grounds. And here we have room 
for remarking, that the above impediment to the 
growth of trees, without due investigation, might 
be adduced a& an instance in favour of the opinion, 
that our climate has undergone a recent and serious 
alteration ; whereas, that impediment is manifestly 
owing to an invariable natural cause, whose inju- 
rious effects may be obviated by the judicious ap- 
plication of art. 

On exposed ground, Mr. Templeton advises to 
make the first plantations with such trees as are na- 
tives of mountains, which are by nature fitted to 
bear the rude blasts of winter, and by the stiffness 
of their leaves, or flexibility of the footstalks, to re- 
main unhurt by a summer storm ; of which descrip- 
tion are the various race of pines, the birch, the 
aspen, and the mountain-ash; especially the two 
latter, which he found, as already observed, grow- 
ing luxuriantly in very elevated and stormy situa- 
tions. 

In those kind of situations, Mr. Dutton contends, 
that trees should not be planted more than 18 inches 
asunder, and that they should not be more than 

three 
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three or four years old. By these means will be 
constituted a nursery, from which, in a very short 
time, as many trees may be drawn as will plant 
more than the same space of ground ; for the young 
trees should just touch each other, not intertwine 
their branches, before they are removed. If they 
are not to be planted again, the branches of those 
that are not to standi should be gradually cut away 
as fast as they interfere, by which measure a great 
deal of valuable winter food for cattle will be ob- 
tained from the trimmings, and the trees will still 
be increasing in value. This operation should be 
continued whilst necessary, and when those that are 
lopped can stand no longer, they should be cut 
down, and probably again this time will be fit for 
many country uses. The browse procured by these 
thinnings has been estimated at the value of from 
;C.49 to ,£.98 per Irish acre. 

Where the exposure of the place would render 
trees liable to be shaken in the ordinary mode of 
planting, experienced planters have long reckoned 
it a good method to lay the deciduous kind slanting 
on the turf or sod, turned over as usually done in 
marking out quickset fences, covering the plants 
wth the next spade of soil, and sloping the bank 
which is laid over them, down to the next row,' in 
order, to conduct the rain to the roots. The rows 
should stand so as to give the young plants the most 
effectual shelter, and the heads of the sets shpuld 

T 2 be 
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be cut off at the time of pUiiting, as done in thorn 
quicks ; 'from whose free .growth, whence thus ma* 
Mg^ed, the ipraotice 'here recommended may be 
adopted with safety. 

Even in drifting sands, skilful planters are able 
to tekit trees. Vast tracts of this description of 
ground hare been planted in the coimty of Norfolk. 
The sand was of so>li^t a- texture that it *was carried 
about by ^erery wind; and, in many places, it was 
so loose that no grass would grow upon it, Art 
and industry, however, brought that once Arabian 
DSei^rt, as jt was termed, in the space of thirty 
years, to wear ^a different appearance; and imost 
of th6se tracts were neither dbthed with planta- 
iidns, or rendered vsry good corn-land and sheep- 
walks. 

The undertaking was commenced by sowing the 
sides of the sand-hills with the seeds of French 
furze, which grew so fast that once in three or 
four years they were cut for fuel, and sold at a 
good price. This excited some public spirited gen- 
tlemen to attempt planting Scotch and Spruce firs, 
and other hardy forest trees; in which they suc- 
ceeded beyond expectation, by raising marie that 
lay beneath the sand, and incorporating these two 
substances in the holes where the young trees were 
inserted. By this expedient, the soil became fixed, 
and soon covered with grass and other herbage,; 
and hence vast plantations of forest trees, in the 
most healthy and vigorous state, arose, where some 

year 



years before^ ten.acros of land wotild not- maintain 
4 single sheep tbree months. 

Nay^ trees, can be reared on sandy ground*, 
where the premises do not afford marie. Plants 
are chosen that are no higher than barely to escape 
being covered with the drifts; the holes are made 
at planting; a cnrt of mould, with one o( water 
attend: the operation; and, when the holes ar^^balf 
filled ovtec the roots, some water is to- be poured 
on^ throwing in the remainder of the ear^ and 
sandv The plants adapted to tbid soif, are oak^ 
beech, larcb^. Spanish che9nut, Weymouth pine^ 
and all sorts ofi fir, (the Scotoh escepted^,) to- 
gether withi some inferibr* sorts fbr the purpose 
of shelter, amongst which the birch, iis most prized. 
Though a driving sand seems the* least likely of 
any soil to. gratify the planter's wishes^ there are 
several olthsc instances, besides t;ho8e in Norfork^ 
of its having produced a great gpowth- of timber, 
viz. the very succeaisful and extensive plantations 
of the Duke of Portland, at Welboiek Abbey, Not-^ 
tinghamshire ; and those at Bagshpt, Surry, belong- 
iqg to the late Duke of Cumberland; 

Means are not wanting to prevent the drifting 
of loosff sands, and thus ta pi:epare them but: thjs> 
support of ti}ees. This m^y be effected by vari- 
ous kinds of vee<$, v»z. the common teed grass 
faruTub plnfagmUesJ the sea reed grass (arundo 
aremnnayj and meadow^yeed gvass fpoa oftMtka.) 
S'or this purpose the sea-reed seems designed by 

nature. 
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nature^ as it grows in the driest sand upon the 
shore. Where this reed is wanting, many a fertile 
acre has been covered with unprofitable sand, and 
rendered entirely useless,, which might have. been 
prevented by sowing the seeds of this plant on 
the shore, as is now done on the flat coasts, in 
Norfolk, to repel the sea. 

Queen Elizabeth wisely prohibited the extripa- 
tion of this plant, in order to prevent the mis- 
fortunes which have. since happened in England, 
where considerable districts have been overwhemed 
by those unstable sands, driven by boisterous gales.^ 
Had a similar prudent foresight been directed to- 
ward Ireland, the like catastrophes would not have . 
occurred in the counties of Donegall and Wexford, 
and Dr. Hamilton would not have had the sandy 
inundations of Rosapenna and Bannow to prop 
his hypothesis respecting the altered nature of the 
climate of this country. 

The Dutch sow matgrass fnardus strictaj on 
their sand-banks, that the sand may not overspread 
the neighbouring parts; and we are informed, that 
land has been gained on the coast of Holland by 
fixing rows of straw wisps, or of faggots of heath, 
upright in the sand, about a foot distance from 
each other ; or by setting stakes at proper intervals, 
and platting straw bands between them. Or the plat- 
ting might be performed either with heath, or with 
ba!)ds made with some of the bent grasses, or with. 

the 



METHODS OF PLANTING. a;? 

the mountain rope-grass (melica nutans J The 
natural qualities of the latter seem to render it 
peculiarly fit for this purpose; with it ropes are 
manufactured for fishing nets, which are remark-, 
able for lasting long without rotting. To the same 
end, also, a grass, by the Spaniards called Sparto, 
(stipa tenacissima) appears to be signally adapted, 
needs no preparation for working, and with it they 
make baskets, shoes, mats, cables, and durable ropes, 
which require not to be tarred. It grows on 
sand-hills ; and probably would thrive extremely well 
on these sort of places in Ireland. Our sea lime- 
grass felymus arenariaj might perhaps answer in 
.its stead ; and to the same use rushes might be 
applied. 

As to boggy ground, at Willsborough, county 
of Derry, Mr. Scott plaAts with great success, in 
what is called a quick mosSj thus : in the bog a 
round pit is dug, which is filled with vegetable 
earth, or with fertile clay. The plants being rooted 
in this, no further care is necessary, except that 
of keeping them from shaking by occasionally 
pr*jssing down the ground after high winds. If 
oak and beech are planted, earth or clay need not 
be added; whilst ash and sycamore require a mix- 
ture of soils. Larch, silver firs, spruce, alder, and 
birch are mingled with other trees, in very pro- 
mising and extensive plantations. Where the peat 
is not so deep as at Willsborough, for instance 
at Kilderry, General Hart's method of planting 

yoUHjJ 
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young trees, already described, will be found easy, 

expeditious, and effectual.^ 

Trees sfaould be transplanted, iii relation to the 

cardinal points, just as they previously stood, that 

is^ the side which, in the iSrst station, faced the south, 

ought to be placed again in the same direction ; as a 

guide to which, the bark should be marked before 

the tree be moved.t Frequent transplanting trees 

awhile young occasions their roots to grow so strong, 

that, when put into plantations for remaining, they 

seldom or never fail ; a fact which evidently merits 

special attention in planting all exposed grounds. 

Another 

** * Much may be perform*d, to check the force 
< Of nature's rigour : the high heath, by trees 

• Warm-iheUer'd, may defpife the rage of storms : 
*^oors, bogs, and weeping ftns, may IcaTn to smile, 
' And leave in dykes their soon- forgotten tears. 

• Labour and Art will every aim achieve. 

• Of noble bosoms.' 

' f Quin ctiam coeli regionem in cortice signant : 

• Ut, quo qusque modo steterit, qua parte calores 

• AOstrinos tulerit, qu*e refga obvcrterit axi, 

' RestituanL Adco in teneris consuescere multum est.* 

Virg. Georg. lib. IL v. a6«>. 
'to set the plant just as it stood, they mark 
The heav*n*8 four q;uarters slightly in the bark; 
And to the north, or south, restore the side. 
Which, at its birth, did cold, or heat, abide. 
So strong is custom ; such effects can use 
In tender frames of flexile plants produce. 

There is a disease, which attacks the bark of fruit trees, called the 
trai Jiseaset and which is supposed to proceed from changing the sides 
of trees, when transplanting them, to a poiAt of the compass difierenc 
from that toward which they before stood. This disease de- 
stroys particularly the inner bark, by reducing it to a blackish pow- 
der. The remedy is, cutting out the whole diseased part, and coat- 
ing it with a plaster, made with equal parts of fresh clay, garden 
mould, and Cow-dung. 
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Anodier fact, which deserves particular notice, isy 
that trees send out the longest and strongest root to- 
ward the south-west, in order to support themselves 
against the most frequent attack of the wind from 
that point* Hence, when a north-east storm happens^ 
the number of trees bbwn down is triple that which- 
falls under as gjreat blasts from the opposite quarter.* 

The ash, when in clumps, or in groves is much 
quicker in growth, as well as more valuable,, than ia 
open fields. Scarcely is there any tree so hurtful to 
all kinds of vegetables, according to Miller, as the 
ash, which robs every plant of its nourishment withia 
the r^ach of its roots; therefore it should not be per- 
mitted to grow in hedge-rows, where it will injure 
the hedge, and impoverish corn, or whatever is sowi^ 
near it. Nor should this tree be reared on pasture 
grounds, for if any of the cows eat of the leaves or 
shoots, all the butter that is made of their milk will 
be rank and of small value. 

Amongst the trees which succeed on the generality 
of our high grounds, exposed to storm, the beech 
is found to be one of the most promising; it 
delights in a lofty situation, and in a gravelly soil, 
which is the better if it be calcareous. No tree 
is more easily raised, nor is any one more beautiful 
in forest scenery; it is also valuable as an under- 
wood, and can be transplanted after many years.. 
In bleaching countries, beech timber is extremely 

useful ; 

* Here being a strong indication of an instinctive faculty, we are 
tlHia furnished whh another link for the chain of analogy existing 
betwccB the pri&ciplei of vegetable and animal life 
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useful; and among the many purposes to which it 
can be advantageously applied, that of making fel- 
loes for cart wheels may be mentioned, for which 
it is employed in London, as it rends with more 
difficulty than even ash. In water-works it is unpar- 
ralleled ; for, when constantly kept wet, it is as per- 
fectly sound at the expiration of 40'years as when 
immersed. The timber of this tree, as well as that 
of others, is with us superior to the same kinds in 
England. The laurel, which grows in Ireland to a 
considerable height and thickness, we have good 
authority for saying, does not grow with the same 
vigour in England ; which may reasonably be ascrib- 
ed to the greater severity of the winters in that 
country.* .1 

Many, of the advantages derivable from planting 
larch and Scotch firs, arise from duly considering, 
that, they will not only grow, but even thrive, in nu- 
triment totally unfit for corn or grass. In corro- 
boration of this, Mr. Pontey instances part of the 
extensive hills, which connect Yorkshire with 
those of Lancashire, Cheshire, and Derbyshire, 
having been planted from time to time, and that, 
wherever this has been properly done, the larch 
and Scotch fir have uniformly succeeded. So 
little nice are these trees, in regard to soil, that 
they are seen to thrive amazingly in beds of sand, 

washed 

* The shade of the beech is very injurious to most sorts of plants, 
but is generally believed to be very salubrious to human bodies. 
Hence Virgil may have chosen his, * recuham subtegmimfap* as being 
most truly eipressive of the delights and salubrity of rural repose 
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washed from the higher parts of moors into cavities 
in their sides; nay in the hollows of old roads, or 
among the rubbish of stone quarries. They will 
likewise thrive, where several other sorts of trees 
will not; for instance, upon a common called 
Honley-Moor, Yorkshire, (part of the range of hills 
above mentioned,) Mr. Pontey occasionally intro- 
duced the oak, ash, beech, birch, and sycamore, not 
one of which succeeded ; and he found that it was the 
same case with respect even to the common thorn* 

Mr, Hayes, as already observed, is an advocate for 
the Scotch fir, which he has found to produce, by 
proper culture, timber of as good a grain as the fo- 
reign of the same species of tree. " What an encou- 
*^ ragement," he emphatically pronounces, ** is here 
** held out to the clothing of our nearly barren moun- 
^* tains with this useful tree, when the slowness of its 
*' growth, in the diameter of its stem, tends to its per- 
^^ fection ; and where the necessary closeness in the 
^^ beginning would afford such thinnings as, in many 
'^ parts of Ireland, would produce a most profitable 
*^ and speedy return." 

Mr. Pontey maintains, that, in most situations, 
the larch exceeds, in quickness of growth, every tree 
whose timber bears any comparison in value* It is 
equal to the best foreign deal timber, for all purposes 
to which it is usually applied, and greatly superior 
to it for many others; in as much as the boards are 
more free from knots, harder, and less apt to split, 

being 



being nearly aa. tough aa ash; and, having n^any 
of the qiialitiea of that wood, will frequently be 
found a substitute for it. For the oak, also,, in 
many instances^ it. will be: found a good succe- 
dtmeum; because it grows as well hearted aa any 
oak whatever, and it» interior is as durable. To. 
which Mr. Pontey adds, that, in consequence of its 
beautiful colour and fine grain, being oapable of 
receiving a vevy high polish,, it will be found escel«- 
lent for numerous useful and ornamental- articles 
of furniture at present made of mahogany. In a 
word, k wiU supply the place, in a greater or less 
degree, of almost every sort of wood now in- use, 
from Ddahogany to alder; and, if cultivated freely, 
will considerably dimipish t^e consumption of tbe 
whole. 

As the larch has not been known to fail in any 
gjpoundi, from: the most fertile loam to the most 
rocky mountain, as of course it must be a hafdy 
tree, well fitted to be a iiui?se to others, and as 
it is applicable to so many useful purposes, it un- 
questionably is a great acquisition to this country. 
It has this farther advantage, that, though its tops 
very early get aa inclination from that poiAK where 
storims mostly prevail, it is not thereby bust ia its 
growth, which wiU sometimes extend to the height 
o[ 50 or 60 feet. The fii;st four years, it grows 
slowly; but, ioi the space of twenty years, it 

wiU 
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^ill exceed in gittb aiuI fheiglit ^angr -odier of the 
fine -tribe ftihat 16 twice <i» old.^ 

Jn planting the -dm, 'gvcAt eare anust :be -taken 
not to bury its: roots too ^eep, ^spieciaUy if it be 
planted <in « moist soil; in wbich «oaie, if /the day 
be near the surface, it will the best to rabe the ground 
into a height wbereeach tree is tobe aet, .by which 
the loots iwill bettdtaaced labove Ae:sinrfiice of the 
.ground^'florthat in 'Winter tbey will not be 'in dan- 
^r ' of rotting by .tfae«efieet0 ofmotsture. 

Treating of .the ^suiture of tbb tvee, JMitter : tabes 
occasion to ;ahe w the evils ^ of bad imaumgeamAt in 
practical .pkntiog; wbi<lh^lie ^seems feelingly to le- 
gmt, as operdtting so much t^gaunst (the necessary 
propagation of >trees. Where .pfauntatianswerefiiiade^ 
a few years afterward^ in the-same {daces, in which 
the'£ailureshad-.oecurred,< with trees not a tenth pact 
so large, they became more than double the aisae 
of the older ' ones, end ^x>Btinised in «rxiiost thriv- 
ing state, whilst .the others were little naore than 
jUst alire. In these oases, 'it is not improbable, that 
the failures \Rere. ascribed to an ui^rourabie iState 
ioftheair, :and die. successes to afpropitions change 
in the dimate; whereas, jn r&et,. the 'former 'Wias 
owing to bad, -and ;the latter to^cod inanagement. 

The 



* For {>U0tiiig 4m a large teak, in "which catc ciqpedltieii is ar- 
terial, Mr. Pontey recommends two implementt of his own inven- 
tion, ^Mch he terms a MitUoci and a PioHttr^ for the structure and 
use of which, see hit Book, puge 34, 35, 3^. And inp^ 4^1^/ 
arc directions with respect to the size of the holet. 
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The sycamore deserves particular attention, espe- 
cially in our great linen manufacturing districts, as 
it exceeds all other timber in the belim of the beet- 
ling engine, in a bleach-mill. It is a tree'diat 
agrees well with almost any soil, thrives near the 
sea, and frequently is found flourishing in demesne 
lands. It is curiously singular, however that this 
tree, which is one of our hardiest, does .not tlirive 
^^ Warringstown, county of Down, where. the ge- 
nerality ortrees grow better than in most other parts 
of that fertile and improving county. 

There is a species of planting, called reverse 
planting which is performed by placing the trees up- 
side down, whence the branches will become roots, 
.and the roots will put forth leaves; in which way the 
lime tree (tilia Europaa) is a remarkable grower: 
but for the process, I must refer the reader to 
Miller's Dictionary. In this case, have we not an 
additional support to the analogy traced between the 
vegetable and animal econom}'', in as much as the 
lime tree thus may be made to send forth roots 
from its branches, and branches from its roots, in 
resemblance to the polype, from a middle section 
of which will proceed a head and a tail. 

Attendance after planting, especially in windy 
weather and high situations, is essentially requisite. 
The plantation should be frequently gone over, 
and such plants as have lost their upright posture, 
or are loose at the roots, should be set straight 
and rammed; especially if the soil be of a lights 

open 
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open texture. In such a soil, indeed^ it is pru- 
dent to ram them at the time of planting, which 
not only prevents their being misplaced by the 
winds, but also hinders the drought from reaching 
their roots as soon as when the mould is left light 
and porous. Keeping the plantations clean, also is, 
of the utmost consequence. A young plantation 
should be considered as a kitchen garden, and pre- 
served from weeds with an equally sedulous care.* 

Sect. V. 

Pruning, Thinning , and Felling. 

Relative to that important branch of the planter^s 
art, pruning, authors do not seem to be so con- 
tradictory, as they are in most other particulars 
of the business. It is universally admitted, that 
the heavy use of the knife, or saw, on the side 
branches of a tree, though prevented from being 
injurious, through the admission of frost or rain, 
still tends to weaken the stem, and to encrease 
the head so as to make the tree top-heavy, both 
which ought be guarded against, especially in our 
mountain plantations. Injudicious pruning will either 

cause 

* MUler. Marshall. Hayes, p. »3, 24, %$, 26, 30, 31, j 8, 63. 
Pontcy, p. 23, a8, 29. Irish Agricultural Magazine. Vol. i. p. 
aSo,. apo, »9i, 309. Tyrone Survey, Appendix, p. 41, 47, 48. 
I>erry Survey, p. 430, 444- Down Survey, p. 154, i58> 163. 
Armagh Survey, p. 51, ss, 55. Gleaniugs in Agriculture, p. 103, 
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-eaiise tke root to ']oos#n^ m* will -prethtoe -i^Hiat 
IS called wmd-jA^^^ in the future ^nlber;' wbikr, 
tm the ether band, the neglect tf euttiilg ' off ift 
time the *ill placed luxuriant brandhes, permhsinl^ 
proper boogbs to^ake the lead, and ftUs*the timfbeir 
'With unsightly ^knots. Besides, the want ef-timeljf^ 
thinning has the same eflect on a plantation', 
which too aevere prunfng of the stem produces'; 
in both oases, tbe trees are drawn up to we^k 
and slender poles. No better general rule can be 
given than that of never suffering any part of 
a tree to interfere with its neighbour during a 
second seasop. 

The leader is the principal and first object; 
.ihe side bmndfees may be afterward gradually 
4dken.off9.so -as not tx>;wettnd'tke plaxit too much, 
floriiet too much air at once into tibe plantation, 
in genesal a. young tree should he encouraged in 
its lateral brandies; and, lit the time of planting, 
the great one only ought to be shortened, leaving 
on tbe small ones^ which will detain the sap in 
the stem, and prevent the tree fcom being top- 
heavy. By this treatment, the tree beoomesbiore 
capable of resisting the winds, which do greater 
miscbi<if in heland than frost, drought, or any other 
exterior circumstance. To this method of pruning, 
the beech is stated as a particular exception, by 
Mr. Hayes and others; who affirm, that the less 
wood that is taken off this tree at the tipne of 
•planting, the sooner it recovers the removal. 

Tie 



The usual space allow^ timber-trees, standing 
nmoDgst under-wood j is thurty feet; tliirty^tbr^e 
feet]t^ when the trees have folly formed their heads, 
will not be found too wide a space; and when, 
upon examination, any vacancies are disperoed, they 
must be filled up from the parts where the pJants 
are superfluous. When those that are intended for 
timber are too much crowded, they must be thinned, 
by cutting a proper number down to within a 
hand-breadth of the ground, leaving the young trees 
designed for stands^ which must now be set out 
about 33 feet distance from each other. The young 
stands will require to be m(Mre or less pruned : thek 
leaders, as in other cases, must be particularly at- 
tended to, the lower sidershoots taken off, and their 
beads reduced in such a manner as to prevent 
their being toprbeavy ; but, if the first hW ^f un- 
derwood be made in due time, their heads in ge- 
neral will want but little pruning. As soqn, how- 
ever, as the branches are firmly established, the 
heads should be pruned. In doing this, the leader 
n^ust be shortened, to. check the upward growth of 
the tree; and the main strength of the head ought 
to be thrown, as much as may be, into one prin^ 
cipal arm, in order to obtain with greater certainty, 
the important end to which the timber of woods 
is more peculiarly applicable. 

The young timber of the Scotch fir, Mr. Pontey 

pbserves, has generally been condemned as brittle, 

whilst the old has been rejected on account of its 

u knottiness^ 
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knottiness^ which renders it of little value for many 
purposes, and totally unfit for others; but bad it 
been considered, whether the knots were natural 
to the tree, or merely incidental, it probably would 
have been discovered, that the defect had its origin 
in the want of proper management. In this res- 
pect, what is suitable for timber in genera], is 
equally applicable to the Scotch fir, larch, oak, &c. 

Knots are divided into Ivoe and dead\ the former, 
which are such as are incorporated with the wood * 
from the core of the bark, whether large or small, 
are the remains of branches that were alive either 
at or near the period when the trees were cut 
down ; the latter are the remains of such branches 
as have been left upon the trunk after they have 
died, and sometimes until they have spontaneously 
fallen. In the last case, the trunk continues to 
grow in the interval, close upon the branches, but 
cannot unite with them, and therefore they become 
dead knots from that part. 

Much of the evil attending dead knots may be 
traced to the woodman^s method of pruning, by 
leaving knags or spurs, some inches in length. If 
the tree produce a shoot, near the end of the spur, 
there will be a live knot to that shoot, and a 
dead one beyond it; but when the tree* produces 
no shoot, the whole length of the spur becomes 
a dead knot, so that, in either case, we have these 
defects, where otherwise the timber would be per- 
fectly clean. 

Aware 
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Aware of the bad consequences of large knots, 
the woodman will closely prune his trees, to a 
reasonable height, while the branches are small; 
not prune them all at once, but from time to time ; 
by which he will, in a great measure, form the 
trees, though he cannot make one leaf of them. 
For dead knots and hollownest, he will apply the 
same easy preventive to all branches, great or small, 
as soon as they appear to be dead. And, hy com* 
bining causes and effects, he will readily perceive, 
that, by this practice, most sorts of timber may 
be raised sound, and nearly clean to a sufEcient 
length; as the knots will be very small, and found 
only near the core.* 

As the value of elm timber consists more in the 
length and bulk of the shaft, than in the crooks 
and contents of its branches, it is the business 
of planters to train up the tree, tall and straight, 
to keep their shafts clean, and not to suffer them 
to branch till within a few feet of the top. The 
present mode of lopping, though conducive to 
the extension of the shaft, fills it with rough 
protuberances, which, by admitting water, are very 

u 2 prejudicial 

* with firs it is universal not to produce shoots near the end 
of the spur; and the Ame b almost general with those trtes 
that are in thick plantations. Trees, for shelter or ornament, 
should be pruned to suit particular situations. The beauty of 
the larch, whfn advanced in growth, is greatly improved by ju- 
diciously thinning the branches, which permits the lateral shoots 
to fall in a very elegant manner into the space formerly occu- 
pied by them, and adds greatly to the picturesque appearance 
of the tree. 
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prejudicial to the timber^ und occasion the defects 
80 generally complained of. It has also been ob-i 
served) that the circles^ which, when the tree is 
felled, shew its annual increase, are smaller the year 
after it has been lopped,* 

In the management of natural woods, or of plan- 
tations, when they are believed fit for felling, con- 
siderable errors prevail. Few things have been 
more prejudicial to the landed interest of Ireland 
than the absurd opinion, adopted 50 or 60 years 
ago, on this subject, viz.' .that wherever a wood 
was felled, it was useless, if not detrimental, to 
leave a single reserve, and that no shoot from a 
tree once cut down, could ever grow to timber. 
This ill founded theory stripped extensive tracts 
at once, both of their ornament and shelter; wliere-r 
as, a judicious thinning-fall, repeated from time 
to time, would have kept up the appearance of 
wood land in many districts of this country, and 
would likewise have produced, within a fefw years, 
an infinitely greater profit than the advocates of 
a general fall could ever hope for, at their highest 
calculation, eveti with compound interest to assist 

them.t 

It 

* The ages of all treet, when felled, may be ascertained by the 
number of internal concentric circlet or rosing rings in the sub- 
stance of the trunk cut transversely; and the ages of the pine» 
cedar, applctree, pear-tree, &c. may be known while growing, 
by their annual boughs 6r branches. 

t For judicious directions relative to the methods of thinning 
plantations, and the advantages thence resulting, see Dutton*9 
Irish Agricultural Magazine. Vol. I. p. %7^ %ta 
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, It b very injudicious to fell oaks in the spring, 
when the sap is flowing. This is done for the 
sake of the bark, which will then easily peel off; 
but by so doing, the timber is not half so durable 
as that which is cut down in the winter. It will 
be most advisable to disbark the trees while stand- 
ing, at the proper season, and leave them to the 
next, or to the second winter, before they are 
cut down; by which management, the timber of 
these tre^s will be found more durable and useful, than 
.that of any others which have not been peeled.^ 

The best season for felling ash trees is from 
November to February; for if it be done either 
too early in autumn or too late in spring, the 
timber wiU be subject to be infested with insects; 
but for lopping pollards, the spring is preferable for 
all soft woods. The ash bears lopping very well. 

As the trunk of the ash and of several other 
Jkinds of trees ate not disbarked when cut down, 
it is not amiss to observe, that the species of beetle, 
(cerambix violaceus) which brings on the decay 
qf wood,, never attacks timber that has been stripped 
of its bark ; a Gir<;umstanc€ which shews the ad- 
.vantage that would follow decorticating all treed, 
and which ought to be attended to by all persons 
who have coneer'n with this article. 

The 

* It ii reckoned that ofak, in a %oo^ soil and iituation, sft js 
years from the acorn, may acquire 40 feet length of shaft, and 
being 14 inches girth at the base, xa in the middle, and zo at 
top, it will be one ton of timber; and that, in 75 years more, 
it would produce ^bove seven timet the quantity^. 
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Tbe larch has this advantage, that it noiay be 
cut down at any leason ; but the best season, ao- 
cording to Mr. Pontey, is in August or Sqitember, 
the principal dme of ito growth. This is contrary 
to the proTailing opinion and practice, in r^aid 
to other woods; but when the properties of sap 
in general are considered, in opposition to that of 
firs, tlus time for cutting will ' appear natural. 
The sap of most deciduous trees, or such ms cast 
their leaves, is only a thin watery fluid; and, if 
the trees be cut down when that is in circulatioo, 
it tends to rot them; while the sap of the larch, 
being die purest turpentine, hardens in the pores 
of the wood, and resists moisture; hence the du- 
vabUity before mentioned. Another quality peculiar 
to this tree is, that, though cut down as observed, 
it will not crack with a moderate degree of heat 

Some general observations on underwoods or cop- 
pices may be useful. The heads of the stools should 
be but little, if any, above the surface of tbe ground ; 
ttie underwood should be smoothly cut as close to 
tlH> stoi>l a$ possible, before tbe sap is in motion; 
and the fallen stuff should be cleared away prior 
l\i i\w issue of the young shoots. To the stumps 
t^r inik troos, immediately after being cut down, 
Mr. M^Kvoy has applied lime with remarkable sue- 

Am U» tiiHUiy in trees, there are some external 
vUTUUutttticos by which it is pointed out. Tbe 

wood 
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wood-pecker not having power to penetrate a sound 
tree, the perforation of any tree by this creature is 
a warning to the owner to cut it down. And^ it is an 
infallible sign of hollowness, when there is a swell- 
ing vein, which evidently discovers itself above the 
rest of the trunk, though invested with bark, and 
which frequently encircles the tree like ivy. The 
elm is often attacked by a disease that makes the 
bark bleed and burst; after which the tree decays 
and becomes hollow.^ 



Sect. VI. 



Fossil Timber. 



Amongst our fossil timber, oak and fir abound 
most; yew is also frequently found, especially in 
some of the northern counties, for instance, in the 
county of Down. Hence the town of Newry, in 
that county, is said to derive its name, na-dhury 
pronounced nqfur, signifying, * of the yew-tree.' 
But the etymology of the name may be better 
explained thus: the fresh leaves of yew are poi- 
sonous 

• MUcr. Marshall Hayes, p. ao, 60, 71, 6. Pontcy, p. 12, 
ift a6f— 7. Irish Agricultural Magazine. Vol. I. p. 377. Tyrone 
Survey, Appendix, p. sSt — 6. Kilkenny Survey, p. s^^, 9. Glean- 
ings in Agriculture, p. zaS» 204, a66, 3^3* 



$6Qfom to the btifi90A spedesi Blaek ^catde 4re.B<ln«^ 
times kilted by browsing on the branches that are 
cat off and half withet^*- Sheep and goats eat it; 
bat the Ibrttier ajr^ «aid to have been kitfed by 
nibbbng at the bark^ Caiyibrei^« ascribes the scar* 
city of beeSj in his time> partly to the quantby 
of yew trees ifeen growing here. Now, idko^ pro^ 
notinced «g/d, the ye# tree> narr a serpent, pw- 
sonouii, will form Narrhfdy of Newry, the place 
of the poisonous yew tree. And, as an additional 
proof that the yew tree was, in early ages, a 
growth of this country, the reader's recollection 
may be here recalled to an observation made in 
the Preliminary Considerations, namely, that the 
j-ew tree was included in the 1st class, or Airigh 
timber, against the destlraction of which provision 
was made in the Brehon laws. 

What species of fir is the most prevalent in 
those situations, does not seem to be yet well 
ascertained. My friend, the Rev. G. V. Sampson, 
whose taste for scientific and literary research is 
strongly seconded by ingenuity, asks: Is the Scotch 
fir a fosil wood of our bogs and wastes? That 
it was indigenous in some parts of this country, 
in very remote times, is beyond a doubt, because 
cones of it have latterly been found buried deep 
in our boc^s, and from those seeds genuine trees 
of tins sptiies have been raised. From the 
Irish language also, we have collateral evidence 
that the pine tribe was not a stranger here in 

days 
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days of yore. Bras, a lance^ anciently written barus 
or bums; whence so many places of that name^ 
in Ireland, meaning a plantation of pine-trees. 
Of these, spears or fences vrerc fttfmerly made ; hence 
braS'Comhrach a tilt tournament, that is, an en- 
gagement with bras spears or pikes, for show or 
pastime. These spectacles were ordained by Luigh- 
haidh, long«-handed, one of the leaders of the 
TtULtha-Dadann colony into this country, in honour 
of Tailte daughter of Maghmor, king of Spain. 
Bras is the root of the Irish war-cry, breisim^brei^ 
sinij that is, to arms, t6 arms, laDc6% lances^ && 
It is moreover found ib brosda, prosda, a tall, stf (»j| 
man, like a pine or fit tree^^ 

• Valanccy's Vindication, p. 154, 53a, SSS- Prospectus, p. xi, 
St. Witheringfs Botamcil Amngemeiit, CUm XXII. Order Xm. 
39a Down Sttrvey, p. ija. Dcrry Surrey, p. 440, Id. Appen- 
dix, No. 4. p. 39. 
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CHAPTER V. 



On the Strticturej Utility ^ Ctdtivation, and Disease 
Of the Flax Plant. 

THE common Flax plant, Linum Usitatissimum, 
ift the 5th Class, Pentandria, five stamens, 5th. 
Order, Pentagynia, five pistils. Spec. Plant. 277 
of Linnaeus. It is an annual plant, which rises with 
a slender uhbranched stalk, garnished with narrow 
spear-shaped leaves placed alternate, ending, in acute 
points, and of a high green colour. The flowers 
or blossoms, which are pale blue, are produced on 
the top of the stalks, each stalk sustaining four 
flowers, composed of five petals or leaves, which 
are narrow at their base, but broad at the top, 
where they are slightly crenated or scolloped. The 
empalement or cup of the flower is cut into five 
parts, which end in sharp points. The flowers ap- 
pear in June or July, and are succeeded by round- 
ish capsules or seed-vessels, provincially called bows 
or bowelsy which have ten cells, opening with five 
ralves, that are terminated in narrow ends; each 
^11 contains one smooth flattish seed, ending in 

'. apex, and of a reddish brown colour. The seeds 

ripen 
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ripen in August or September, and soon afterward 
the plants perish. 

The stem of ripe flax, newly pulled, is found to 
be composed of four distinct substances, viz. a thin 
cortex or rind, a green sap, the fibrous or filamen- 
tous part, and the ligneous body. The sap or suc- 
culent part is again composed of an extractive 
matter and water. The fibrous part is also pro- 
vincially termed the barky reed, or harl, and is the 
part of the plant which is employed in the manu- 
facture of linen ; the interior ligneous substance is 
likewise called the wood, boon, or show, and is that 
portion which is separated in the preparation of 
the stem for the use of the manufacturer. 

Amongst the various uses to which the flax plants 
or some of its parts, is applicable, the manufacture 
of linen cloth is one of the most important, and is 
that only which here claims our attention. This 
plant requires a good soil; and the success with 
which it is cultivated in every part of Ireland, 
shows how well the soil, whose prevailing charac- 
teristic is luxuriant fertility, is calculated for its 
production. The success, also, with which it is ap- 
plied in our linen manufacture, whereof it is the 
primum, testifies how well adapted this country is 
to the manufacture; a manufacture at once qua- 
lified to invigorate the spirit of industry, to augment 
the streams of commerce, and to bring riches and 

comfort to the land. These effects it must natu- 

» 

rally have, in as much as it i» a manufacture which 

not 
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Dot onlj sets in motion the productive labour of the 
irorkmen immediately employed, but also that of the 
persons who are engaged in raising or preparing the 
primum, on which it operates. ** In whatever point 
•* of view we consider Ireland y^ says Mr. Preston, ** it 
** will appear, that nature, her habits of industry, 
*^ her particular circumstances, her political relations, 
*^ «U concur in pointbg out the linen manufacture, 
^\ as the prioie object of her exertions."'^ 

The primum^ therefore, of a manufacture, so im- 
portant to the nation, demands t;he most serious and 
unwearied attention, to put it on a productive and 
aDCure footing. The first point deserving particular 
consideration is the domestic culture of flax-seed. 
Tbe annual import, of this article into Ireland, is 
estimated iX forty>five thousand hogsheads; thirty- 
five th-Hisaud from America, and ten thousand from 
HoiUnd, Ric:a, and Memel. Taking the average 
price at 5.^^ per hogshead, which is the lowest admis- 
sil^Ie calculation, the importation of flax-seed will 
cvv^t tlw nation the yearly sum of 225,000<£ sterling. 
Ki*.t, wore the calculation to be made from an ex- 
ivruMioovl maximum and mininmm, the cost would 
be above iOOMOS more. For,' in the season, 1803, 

flax-seed 



• TfAu< R I. .\. Vol. IX. Science, p. 1 84, %%^ Mr. Prcstoa 
^^■i trr IriL'Unti uot only qualified but inclined to become, in the 
vo<w ot Uiwn, the F.gyft •/ mod*m C9mmerce\ and shews the just 
V tk;* ^x^MUtrx h*« tx» ^ proud pre-eminence in the manufacture. 
'wW» p» iiS, ajj. Ireland, moreover, is capable of 
I the Egypt of our Empire with respect to the pro* 
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flax-seed sold, in Derry, at the enormous price of 
12 guineas a hogshead, and, rating the minibauip 
at 3 guineas, the medium of the ten terms would 
be seven, which would produce a sum of 315,000 
guineas.^ If to this we add the annual loss by the 
carriage of money, as well as of people, from Ire- 
land, to America, in those vessels that bring ovist 
the ilax-^seed, which is chiefly done in American 
bottoms, the balance of trade, together with marina 
education, will be found greatly against us in tbii 
branch, and therefore calls loudly and imperiously 
for the intervention of the state. It is true, a late 
statute apparently restrains the passenger trade ; bat 
the restrictions will be evaded, and the balance, in 
cash at least, will continue against us, because a 
wealthy description of yeomanry still will emigrate^ 
until a more effectual bar be put in the way. To thd 
progress of this national disadvantage^ perhaps no 
more powerful obstacle could be opposed than to 
cultivate at home our sowing flax-seed. 

The 



* The maximum price falls upon the poor, as it generally takes 
place at the close of the season, (which was the case the abpvp 
season in Berry,) when only the most indigent have to pur- 
chase, and is on them a prodigious hardship, since it amounted 
then to nearly 4 shillings a gallon, whilst the wealthier ovltivttor 
purchased it at is. yid. per gallon, when at the «ame time, tlie 
tired ground of the former description was probably at the rate 
of 4 guineas an acre, and the rented land of the latter about one 
guinea. Hence also, seeing that the seed varies so much in prkf^ 
while we import flax-seed, the linen trade must be liable to un- 
certainty, perhaps more than the trade in any other commo* 
dity. 



The advantige of nmog our scywing flai>4eedl i» 
U and it u argued, diat h wouU be nore^or 
: to import aeed, and to gifeoor prodvee and 
\ ID ezcfaange for it. But what actkJat 
do 'we give to America? Wo give tbe pofmlatioiii 
tbeskill^aod the cash of our country. Tbtiaarear- 
tidet which no barter on tbeii side can cimipeo^ate. 
It ia true, there is an exportation of plain and co- * 
louMl linens, and some minor things, but thQ-qunii-; 
ti^ of all is too trivial to be compared to the abovo 
anntioned ezbansting drains. The provisions ship- 
ped here are merely for the sopfdy of the passengers 
OD the voyage, and are not to be included ill 
the aoooui^t. And it is pr<4>able, from the advano* 
hig state qi American manufactures, that the expor- 
taftiDn of our ftbrics to that continent will grow 
annually less, Beddes, as every perceptible circnm* 
stance should be taken into calculation, it is reason* 
aUe to ask, in case of a misunderstanding with 
America, at any future period, and that our supply 
of flax-seed from it would in consequence be stopt, 
or be materially impeded, what mischiefs would 
ensue to our staple manufacture, if depending so 
largely on that country for tbe rudiments of tbe 
primum. What desirable and lasting benefit, then, 
do we reap by our flax-seed trade with America? 
And with respect to Holland, I believe our return 
of produce to that country is in fact nothing; to 
the Baltic likewise nothing, or next to nothing. 

HencCf 



Hence, wiUi Mr* Preston, I c6QCur in thinking, 
*^ that k should be the care of the legislature to 
<^ put this precious manufacture, on which the vetf 
^< eidstetice of diis country depends, out of the Teach, 
<' if possible, of time and chance. To forward this 
<' greUt and desirable object, the farmer diotildbe 
<< induced, bj premiums, to cultivate flax, not ttierdly 
** Ka^th^primum of a fabric, but for the purpose-of 
<^ s^ing the 6eed. This appears to be a'very profitiMe 
** species of husbandry ; and were it generally puf<^ ^ 
<^^ued, ^tght relieve us firokh the apprebehdons 'tif 
<^ scarcity. I know it is sulpposed b}^ many, thkt 
^< flax-seed produced in this eountty^ is inferioi^in qtzf^ 
*^ lity to that which is impdrtdi. Inm a^ to tUnk 
** this a mere prejudice; at lea^ it is a^ ^fnqtiiijf 
** well deserving the attention of this'eiountry to 
<^ ascertain the truth, and deteniiine, by a cduiM 
^^ of experiments, whether flax»seed, saved in thli' 
<^ country^ does not afford as abundant crops, and 
<' flax of as good a quality, as seed which is im- 
<^ ported from abroad. If there v^ere any overplus 
" of seed beyond the demand of the fJax grower, 
** it might turn to good account at oil mills". 

The Dublin Society once thought, that to rear 

our own flax-seed would be a public benefit, and 

gave premiums many years ago for saving and 

hoveling it.^ Some of the seed saved is yet int 

certain 

« The Commissioners and Trustees for Manufactures in Scot- 
land continue to give premiums for flaxseed saved, and certified 
by the Surveyor to be fit for sowing; one shilling per peck, to 
the extent of ao pecks for each acre; 
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certaiii parts of Ireland, and U cooaideKed better 
than any imported. One of the reaaons giv^oa for 
iim auperiority is^ that the bonie produce ia not 
adoltfiratedy which frequently is the case with im- 
ported seed, it being mixed either in the foreign 
country, or in this, with stale seed, Mfore it is 
exposed to sale. Besides, a species of seed, which 
produces branchy flax, that is not fit for manu- 
facture, being only for crushing, wfi^j be mixed 
with the foreign, as the plant which bears it' is 
Tastly more birthy than the species proper for ma- 
Dufacture; and this is a fault which an inspcKrtor 
of flax-seed cannot possibly detect, nor can it be 
guarded against by our legislature in the case of 
foreign seed. But a remedy might be provided 
against the exposure of such feed to sale, if it 
were the produce of our own country, through 
the influence of attestations and penalties enacted 
by law. 

During some years past, farmers, in the County 
of Derry, have been in the habit of rearing seed 
for their own use and for sale. Experience has 
proved, that seed raised from the Dutch, upon 
good clay ground, is equal, in every respect, to 
the best imported ; nor is it found necessary to re- 
cruit this home raised seed, by having recourse 
to the Dutch, every second year, as was till lately 
practised. The same attention, which is paid to 
changing tlie soil of other seeds, is sufficient for 

flax- 
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flax-seed.* *' I have examined/* says Mr. Sampson^ 
^' seed in hand, and have seen the crop from it 

' ^* now growing, which has been five years nm, 
** that is, sown without change of foreign seed ; and 

'** I think, it merits a higher- price than any other 
** which. I saw this year, 1802. The truth is, that 
*^ the country retailers did purchase a good deal 
'* of the home-raised seed, which they mixed with 
*^ the old Dutch, and sold for new; and lucky it 
^* was for the country, to which it was sold, as the 
*^ cargoes, which had been many years condemned 
^' in Scotland, found their way through the port 
** of Derry into our county, to the great detri-* 
ment of the persons who sowed." But, although 
the season was remarkably favourable for flax, the 
old Dutch seed, by itself, above mentioned scarcely 
promised a half-crop. 

If designed for seed saving, the plant must not 
be pulled till the blue blosom falls off, and the 
head is full, or, as it is in some places termed, until 
it is black in the bows. As to the advantages 
said to arise from pulling it green, a chief one 
is, that it splits with less labour; but with respect 

X to 

* We no where hear of flax-seed being depraved in ancient 
Italy, by cultivating it at home for teed. The old Romans sowed 
^x seed, in a rich soil, and covered it well with the earth, from the 
24th of September to the 4th of January. 

** Necnon et lini segetem et cereale papaver 
** Tempus humo tegere, et jamdudum incumbere aratris." 
Virgil, Georg. Lib. I. v. ai»» 
Linseed and fruitful poppy bury warm 
In a dry Kaipn, and lecurt from storm. 



$c4 ON THE STRUCTURE, &c. 

to its making in this state finer yarn, this is' pro- 
bably a mistake ; for, in the low countries, as they 
are named, the finest flax is raised, and, iivhere 
it is manufactured into the nicest laces, it is never 
pulled till the seed be ripe. In this country, the 
seed-flax, well managed, will spin to the fineness 
of eleven hundred, wbich is a grist of extensive 
utility. If it be not spun or used at home, the farmers 
need not apprehend that it will lie upon hand, as 
there is a great annual demand for rough flax, 
of every staple, in the rope and sail making bu- 
siness, both in England and Scotland, whence or- 
ders and buyers come every season to Ireland.* 
In good weather, flax-seed is very easily saved, 
but with difficulty in a rainy season, and cannot 
be well accomplished without cloths. In doing it 
the branches are spread on the ground till they 
grow yellow by exposure to the atmosphere; in 
this state th^y are preserved until next season, 
IV hen they are threshed, winnowed and cleaned. 
This method is preferable to shelling the seed 
from the head, by running it through a common 
corn-mill. When premiums were offered for saving 
flax-seed, it was forbidden to stack it before thresh- 
ing, which now appears to have been an erroneous in- 
junction; for excellent seed is saved in the preceding 
manner. The only difference is, that, in the treat- 
ment here recommended, the flax must be left to 

stand 

* Flax from plants that have jadee/, is in some parts, distinguished by 
the name, ieed-lim. 



OF THE FLAX PLANT. 307 

Stand a little longer than usual after flowering, 
that is, till the head grow quite yellow, as already 
directed. To dry the flax, after pulling. Miller 
recommends a method, in this country called goat- 
ingy which is^ setting the flax upright in small 
siieaves or hand Puis, till it be perfectly dry, and 
then to house it.* 

Of this valuable plant there is not a part, but 
can be applied to some useful purpose. The very 
refuse of flax, or the most gross tow, called hurds 
or backings y produces a material that may be manu- 
factured into a coarse but comfortable cloathing, 
of the fustian kind, with which any person who 
has a loom may cloath his family for a mere tri- 
fle more than his own industry. This, Lady Moira 
cdXh factitious cotton, for which she employed ^?rtf 
flax, on account of its being ill flaked, and there- 
fore thought improper for linen cloth. f But unless 

X 2 it 

• The same writer, (Dictionary Art. Linum,) by repeated trials, 
found sowing flaxseed in driJls preferable to broad cast; the 
drill at about ten inches distance from each other. This will al- 
low the flax to be more efFectually cleared from weeds, will en- 
able the stem to grow firmer, and will invigorate the seed. If 
this method would not be eligible in raising flax for the finer 
fabricks, it might for leed-savitig, and the coarser stufifs. Although 
the reed of flax may be coarse and hard, yet as such sort, when 
exempt from fringe splits well, it may be reduced to a fine grist 
by the hackle, and will probably be made to draw to a finer 
thread than eleven hundred. The advantage of flax splitting well 
was experienced in the crop of 1803, which was in general very 
short, but, having a firm, sound reed, it spun remarkably well, 
and lost comparatively little in the dressing. 

f Another sort of cotton, viz. animal cotton, has lately been dis- 
covered. M. B. des LoBiercs (American Phil. Trans. Vol. v.j ^ivcs 

an 
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it be uncommonly cankered with that disease, it 
can be wrought up in the manufacture of some 
description of linen. Nevertheless, when deeply 
^redy a degree of the spirit must always remain 
discernible, for were it to be obliterated in the 
bleach, the texture of the cloth would be extremely 
weakened, or nearly destroyed. 

To disengage the flaxy part, or the lint,, from 
the different substances with which it is com- 
bined, when the plant is ripe, it is submitted to a 
steep in water, then spread thin on the ground, 
and ex{K)sed some time to the bleaching efiect of 
the air. When in a fit state to be lifted, the flax 
is of a greyish white colour, very flexible and 
tenaceous, and wholly free from the extractive mat- 
ter and sap. Nothing now remains but the reed 
and wood ; to separate which, the flax is kiln-dried, 
or dried in the sun, be t tied ^ scutched , and cloved; 
afterward it is hackled^ or dressed y by which it is 
split into the proper fibres or filaments for spin- 



an account of this substance, which i» produced In St. Domingo, 
by tiie Ichneumon fly on the body of the Cassada-worm, where 
it insinuates its eggs. From these eggs are hatched animalcules, 
^'ho work small Cocoons in which they wrap themscWes, and 
which form the cotton. 'I'his cotton is of a dazzling whiteness, 
is beautifully fine, is not attended with any of the difRcuUic* that 
occur in the prep»iration of vegetable cotton, and, having not 
the smallest refuse, is so pure that as soon as the Ichneumons 
leave It, which happens in eight or ten days after their reclu- 
sion, it may be carded and spun. Besides, in obtaining this cot- 
ton, there is no need of any of the precautions which the silk- 
worm requires, 'i'hc robe which covers the Cassada-worm, or 
f.y-carritr, is worked every where, and every where perfectly 
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Hing, and the short lint or various denominationsi 
of tow are obtained. 

Before the yarn is put into the loom, it is partly- 
purged of its colouring matter, by scalds in alka« 
line leys, and subsequent exposure to the atmos- 
phere. When the linen comes from the loom, it 
is impregnated with a farinaceous paste, called 
weavers-dressing; to discharge which, it must be 
steeped in water, and afterward well washed. The 
cloth now contains nothing that water can sepa-* 
rate, and is of a greyish colour, although the 
fibres of which it is composed, when divested of 
every adventitious substance, are naturally very 
white. 

The matter, . which thus colours linen cloth, is 
of a resinous nature,* insoluble in water, and, from 
its intimate union with the fibres of the flax, its 
separation is difficult, even by those substances 
which have a solvent power over it. To disen- 
gage it, however, in as expeditious a manner as 
possible, without injuring the texture of the fa- 
bric, is the sole object of the process of bleach- 
ing. The principal menstrua for this purpose, 
are, vegetable and mineral alkali, sulphuric acid, 

sulphuret 

* Almost thirty years ago, the patriotic Lady Miira, distin- 
guished for a spirit of research, observed, that the fibres of ilax. 
require to be separated, which is done by the dissolution of some 
resinous substance, whilst the oil of the plant is converted inta 
a kind of soap; an intimation that in the flax plant is con- 
tained a resin^ which must undergo a change before the manu- 
facture can be pursued. Antholoegia Hibernica, Vol. III. page, 38* 
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siilphuret of potash or of soda, sulphuret of limcr, 
oxymuriat of potash, oxymuriat of lime, soap, and 
atmospheric air.* 

Mr. Kir wan, in 1789, by treating the colouring 
matter of linen )'arn with alkalies, found that the 
resinous substance, which composes that matter, 
differs from pure resins only by its insolubility in 
essential oils, in this respect resembling lacs. Per- 
haps, then, it is a species of gum-resin, which 
consists in a mixture of resin and mucilage. Dr. 
Curry who published in 1779, believes the colour- 
ing matter to be of an oily nature, not soluble in 
water, but soluble in strong spirit of wine or al- 
cohol ; an opinion which favours the idea of its 
being a gum-resin. This colouring matter is known 
to the workmen by the name of sea-green. 

In linen cloth, after having been spread on the 

field, 

• Higgins on Bleaching, Sect. I. Id. Sect. VL p. 27, a8, 3a, 33. 
Sect. HF. p. 34, ss* 50. 51- Scot. IV. V. p. S3, 70. That able 
chemist, in this Treatise, ha* furnished a happy instance of the 
application of science to the useful arts ; which evinces how ear- 
nest we should be in our endeavours to draw from his retreat, 
by every motive of reward and honour, the man of a philoso- 
phical bent, and induce him to devote his talents to the prac- 
tical interests of society. • Manufactures may be expected to at- 

• tain the most perfect maturity, when reason and philosophy, 

• stooping to the purposes of conunon life, take the manufacturer 

• by the hand, and lead him through the temple of science. Then, 

• method is added to research, and principle to experiment. One 
' discovery becomes the parent of another; and scientific truths and 

• commercial advantages proceed with equable march, and sisterly 
« affection.* Preston, Transact. R. L A. Vol IX. Science, page 
a8o, 88. 
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field, or immersed in oxy muriatic acid, may be ob- 
served a buff hue, which, by the test of alkaline 
prussiat, Mr. Grimshaw has shewn to be occasioned 
by the presence of iron. The oxygenated acid 
produces an iron<-mould, that is, the colour becomes 
btiff* or golden; but use the sulphuric acid, or the 
marine, and thd colour shall .be discharged. Not 
only in the raw material, but in consequence of 
the weavers preparing their dressing in iron pots, 
is the cloth impregnated with this chalybeate oxyd. 
Cotton cloth is liable to the same kind of stain, 
from the same causes. Men, versed in the theory 
and practice of bleaching, know that the same pro- 
cess is applicable to linen and cotton; that the 
former requires only a stronger process, or more 
time, than the latter; that iron oxydated andiron- 
moulds are the same; and that the quality of cloth 
is thereby injured, these stains being generated by 
combustion, in consequence of the union of oxy- 
gen gas.* 

.When the cloth becomes pretty white, small dark 
coloured specks, which the bleachers name sprat 
or sprit, appear in it, and are more numerous in 
some webs than in others, these specks, which are 
received by the flax while growing, are of a mor- 
bid 

* Mr. Higgins hat shewn, that on the bleach-green a slow com« 
bustion takes place in the cloth; the oxygen of the atmosphere 
unites with caloric and forms oxygen gas; and this gas, in con* 
cert with alkali, discharges the colouring matter. See also Gren's 
Chemistry, Vol I. Chap. VL 
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bid natur^y^and constitute the disease in flax call* 
ed firing f or filing on the footy because it takea 
place whilst the plant is yet standing. By the ma- 
jority of farniers, it is supposed, that it is caused 
by electricity, and by many of them, that it hap- 
pens most frequently in wet ground and wet wea- 
ther. This Dr. Curry endeavours to explain by 
alleging, that the electric matter operates by means 
of the exhaled vapour, which affords a conductor 
for it to the plant; but this explanation, we 
shall presently find, is not warranted by the cir- 
cumstances of the case. 

Like other vegetables, the flax-plant is liable to 
be injured by causes which operate on it, from its 
seminal state, throughout the several stages of its 
progress to maturity. But as the above disease is 
the chief, and the only one which claims conside-. 
ration in this place, our enquiries are to be con- 
fined to the investigation of the causes of it alone. 
The specks^ spots, or ticks, in which the disease 
consists, are of a brown or a reddish colour, and 
are dispersed throughout the stalk, or over some 
of the leaves of the plant, producing corroded or 
cankered marks in the substance of those parts. 
These specks generally appear first on the stalk, 
often near the root, thence spreading upward; but 
sometimes their earliest eruption is on the upper 
leaves next the blossoms, and then their colour is 
in general reddish. 

The 
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The disease is said to take place oftenest 'v?hen 
the flax is thick sown and advancing toward ripe- 
ness; and it is generally believed, as already' stated ^ 
that it occurs for the most part in rainy seasons. 
But from observation it appears, that this latter 
opinion is not well founded, at least that it is not 
without exception; for instance, in a comparison 
between the flax in the year .1801, and that in 
1802. In the former year, the flax suflered con** 
siderably by the disease ; whilst, in the latter year^ 
it was a full crop, and of a good quality, little 
or no firing having happened ; yet upon the whole, 
as to rain, 1802 was to 1801 in the ratio of more 
than 36 to 32, and during the months, when the 
flax might be injured by wet weather, the pro* 
portion was above 13 to 9. To rain alone, there-^ 
fore, we have not ^reason to ascribe the disease ; 
on the contrary, it has been observed to occur 
often in dry summers and rich soils, whilst in hu- 
mid seasons and poor soils, the plant has escaped 
it. As to the influence of wet ground, I knew a 
piece of this description in which flax, in the year 
1801, suflered little or nothing, whilst the flax, in 
in the driest and best lands about it, was very much 
fired. 

In order to show by facts how much the qua- 
lity of flax is vitiated by this disease, and thence 
to enforce the necessity of attempting to trace its 
nature, I shall draw a comparison between the pro- 
duce 
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cluce of this article in the above two yeart^ 1801 
and 1802. A beet or sheaf of beetled flax weighs 
.^Ibtt, what is termed good weight by the fiBurmen* 
In 1801, the quantity of scotched flax, procmed 
from a beet, was from 2#lb. to 5lb. rarely so mach 
at the latter; whereas, the qoantity gained, in 1802, 
was from 5lb. to 7lb. In the former year, an acre 
o£ land produced only about 8 stooks of beetled 
flax, 12 beets to the stook; in the latter year, the 
same measure. of land yielded from 13 to 16 stooks. 
This great comparative diflference makes it a very 
desirable thing to discover a remedy for the evil, 
the best avenue to which is through a knowledge 
oi its causes. Of the vegetable diseases, mentioned 
in Prelim. Consid. page, 43, 44, the only one that 
seems to bear any analogy to firing in flax is the 
uredo frumenti^ or blight in wheat, which proba- 
bly is a gangrene in the plant. But the cause and 
cure of this defect do not seem to be yet traced in 
any satisfactory degree. The smut in wheat is a 
seminal disease or decay of the seed, supposed to 
be in consequence of its want of impregnation 
with the male farina. If this were the cause of 
the malady, means of prevention would be used 
in vain ; whereas it is found, that certain measures 
have been employed with success for that purpose, 
iiH well as for preventing the depredations of the 
worm. The measures for prevention are, steeps 
composed with chamberley and quicklime; with 

chamberley 
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chamberley and common salt ; and with water and 
arsenick. To cure the rtisty the wheat is suffered 
to stand unreaped three weeks or more after the 
usual time; again that term, the sun and air will 
destroy the insects supposed to occasion the dis- 
ease ; and the knots will then open, whilst the sap 
passing up will recover the grain. The smut is 
removed by sinking a vessel containing the seed 
beneath a running stream of water, or under a 
pump, stirring it briskly with a broom, by which 
the noxious balls, if any, will float away, or may 
be skimmed off; and, if th^re be not any balls, 
but some of the powder only adhering to the seed, 
this kind of brushing agitation will cleanse it from 
every particle of the pernicious matter, and then 
will the seed be in proper condition for sowing. 
Whether any of these expedients would be applir 
cable to the preservation of the flax plant against 
firings \ an> nqt qualified to determine; but, as 
the nature of the respective seeds appears to be 
different, and as the phenomena attending their 
diseases are pf a different description, there is no 
reason to adopt the affirmative, viz. that either 
the preservatives or the remedies would be equally 
useful to the flax-plant as to the wheat. If any 
similitude exist between the rust in wheat and 
the firing in flax, the cure of the former would 
not answer in the case of the latter; for as soon 
as the firing is perceived, the flax must be pull- 

ed 
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ed without any avoidable dday^ otherwise die 
e?il will proceed to a very pernicious extent. 

That vegetable parasite, called Dodder or Hell- 
weedy fcuscuta eun^aaj is a very Mngolar plant. 
As soon as it creeps up another plant, it qcuts 
its rooty and is fed by the plant on which it fits* 
tens, and thus will its branches run from one an6- 
Aer a farlong or more. Among the plants which- 
it infects, flax is numbered; but I am not ac« 
quainted with any observations which shew that 
it invades the flax in this country, and, I think, 
diere is no reason to suppose, that it has any itfiarc 
in causing the disease under consideration.* 

As lightning, or atmospherical electricity, is 
reckoned a principal cause of the disease, it is 
necessary to take a further view of the effiscts 
of this meteor on trees and plants. It was the 
opinion of all the ancient Roman philosophers that 
the olive, the fig-tree, and the laurel are never 
struck by lightning. Toaldo, a modem meteoro- 
logist, observes that it is only those trees, which 
contain resin, that can perhaps escape the danger 
of this meteor; such as the above trees, and some ' 
others of the like kind. M. De Lamanon thinks 
it possible, and even probable that trees of this 

description 

* Some fanners impute filing to a certain inexplicable influence of the 
haves on the stalk of the plant, exerted by means of the mechanical 
act of clinging ; but, as they cannot gi?e any explanation of this pro- 
cesS) it must 'lie over for future inquiry. 



OF THE fLAX PLANT. jxy 

description may be less frequently struck by light* 
ning than those which contain a great deal of 
aqueous juices; but he asserts^, that they are not 
as good conductors as those in common use; foe 
both fig and olive trees were burnt and torn up 
by lightning during the great electric fog, in 1783, 
and, as he learned, had also been the case in 
former times. 

The same author, in traversing Provence, Dau- 
phiny, and Piedmont, to trace the cause of the fog, 
observed a great many trees stripped of their bark 
by the lightning, and he remarked that the part 
of the bark, or of the wood, carried away, was 
almost alwajrs broad at the bottom of the tree, 
and narrow at the summit; whence he infers that the 
lightning met with obstacles, and that it had not 
the same force when it attacked the higher parts 
of the tree. He thinks that the lightning, which 
produced these effects, was all ascending; and he 
often perceived holes at the roots of the trees which 
had been deprived of their bark. He observed like- 
wise, that dry land had been less struck with the 
lightning than moist land, which induced him to 
believe, that the far greater part of the electric 
phenomena that year was ascending. 

If resinous vegetables be conductors of electron, 
the green flax plant, whose colouring matter, we 
have shewn, is of a resinous nature, may be in- 
cluded in the number, and consequently prepart^ 
to escape damage by lightning, whether of the 

ascending 
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ascending or descending species. The above pbe« 
Qomena attending plants injured by lightning, as. 
well as the majority of those stated in Prelim. Consid. 
p. 42, bear not any similitude to the appearances 
exhibited in flax firing. With regard to the agency 
of silent atmospherical electricity, which plays 
among the clouds and throughout the air, it is al- 
ways harmless, and cannot by any striking force 
injure plants, as mentioned, page 43. The light- 
ning of this description, which took place about 
Derry, in August 1801, the year in which flax 
suffered so much, did not happen until the flax 
was nearly all pulled, therefore it could not be ac- 
cused with being the cause of that mischiisf. If we 
might reason from the operation of that lightning on 
barley and oats, which it suddenly whitened in a 
remarkable manner, we should conclude that it would 
not occasion firing in flax, the phenomena in the 
two cases being quite different. 

On the supposition, that lightning or atmosphe- 
ric electricity has any share in producing the dis- 
ease, it would probably act by its stimulus ex- 
hausting the irritability of the plant, and thus lay- 
ing the foundation for gangrene or canker, a spe- 
cies of which the spots in flax firing seem to be. 
Or by the decomposition of water in the vessels 
of the plaut, by means of atmospherical eleictricity, 
a redundancy of oxygen might be set loose, which 
would hyperoxygenate the juices, producing a spe- 
cies of combustion or firing in spots, as appears 

in 
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in this disease. Would terrestrial electron, in pass- 
sing to the atmosphere, operate on the plant in 
either of these ways? However the action of elec- 
tricity, be it great or small, does not seem to be 
direct and by means of its mechanical or striking 
faculty, but indirect and physical, by* virtue of 
changes gradually wrought on the juices and fibres 
of the plant. 

The flax, produced from Dutch and Riga-seed, 
particularly the former, is accounted less suscep- 
tible of the disease than that from American.* In 
what sort of ground the Riga*seed is raised, I am 
not informed; but, as already pbserved, the Dutch 
steed grows in deep, strong clayey loam, which of 
course is the species of ground on which it will 
succeed best in Ireland. In several of our dis- 
tricts, chiefiy in the southern and eastern counties, 
this description of soil abounds. In those places, 
therefore, the Dutch seed should be cultivated, espe- 
cially to get stock for savings a system which, as 
already shewn, should be commenced without loss 
of time, and pursued with energy to its full extent. 

For, 

* It has been supposed that the Philadelphia seed, and that from 
the more southern states, are apt to yield a crop more liable to 
the failing than flax from New York seed. But this idea proceeds 
from wrong information ; for a great deal of what is ^Id under 
the denomination of New York seed is sent from Baltimore, and 
from some of the other States, to New York for exportation thence, 
on account of the repute which seed from the latter place bad ob- 
tained in Ireland. 
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For, besides the national gain on the score of trade, 
there is the strongest reason to beliere, on the prin- 
ciples of analogy, that by the naturalization of the 
seed to our soil and climate, the plant wQuld in 
future be seldom and little invaded by the disease.* 
It appears to come naturally within the pro* 
▼ince of our flax-seed inspectors to investigate this 
matter. For which purpose, after the seed shall be 
sown, when the season of inspection would be over, 
they ought annually to visit several farms, fifteen or 
twenty miles round their respective ports, and ascer- 
tain the nature of the soil by suitable experiments and 
observations. At the same time, they ought to note 
the denomination of flax-seed, the acreable quanti^ 
town, and the date of committing it to the ground. 
During the progress of the plant, they should make 
a suflicient number of visits, to inspect the various 
circumstances of its growth, and, in particular, to 
watch the signs and symptoms of the firing dis- 
ease. They also should take measures to promote 
and regulate seed saving, by circulating amongst 

the 

♦ Monaghan Survey, Chap. XII. page 185. Deny Survey, page 348, 
349* 35<^» Trans. Dublin Society, Vol. I. Part II. page I, 2a. Curry's 
Elements of Bleaching, page 57, 118, 142, Edit. 1779. PhUosoph. Ma- 
gaz. No. 17. page 83. 6. 

M. Gouteron (Mem. de TAcad. Roy. des Sciences Tan. 1709) 
thinks, that the canker in plants has an analogous cause to that in 
animal-s only that, in the latter, internal corrosive humours occasiop 
the disease, and,, in the former, the aerial nitre, particularly when 
condensed by severe frost as the frost of the year 1708. Thus have 
we hinted, nearly a century ago, the effects of byperoxygenation 
combined with the mechanical expansive operation of frost on vege- 
table juices. 
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the farmers a knowledge of such expedients as are 
found to be most favourable to the process. Along 
with these objects of inquiry, they should pay atten- 
tion to the states of the weather, of which they ought 
to keep a diary, marking in it the several atmospheric 
phenomena of rain, drought, electricity, &c. endea- 
vouring to trace in each observation the share which 
any one of these phenomena has, upon the constitu- 
tion of the flax-plant. 

It would likewise be adviseable for the inspectors 
to take steps to discover whether a soil make any dif- 
ference in the specific gravity of flax ; as it has been 
asserted, that a pound of flax, the produce of a rich 
soil, spun to the same length of a poiind from a poor 
soil, shall be finest and yet be equal in weight. This 
seems a point of importance to determine ; since the 
mathematical sleaing tables are calculated by the 
weight of the stufil However, by some it is thought, 
that the quality of the soil makes little or no change 
in the specific grai^ of vegetables, in diflerent kinds 
not exceeding a 5(Sh part; and considering the many 
purging operations flax and its yara undergo before 
the thread is brought to the. loom, that trifling difler* 
ence, if not entirely removed, will be very much 
lessened; for the difierence arises from the juices im- 
bibed by^6 plant, which it retains only when fresh, 
and which do not continue in the drained and dried 
fibre, whilst the solids, as already observed, consti* 
tute a small portion of herbaceous vegetables. 

In correspondence with this view, there should be 
provided for each inspector a portion of land, from 

Y aiw ■ 
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a rood to an acre, which ought to be divided into » 
given nunnber of plats, each plat to be converted 
into a certain denomination of soil, resembling seve- 
rally the soils in which flax-seed is usually sown, or 
should be sown. Here experiments are to be made 
with difl'erent kinds of flax-seed, and the results com- 
pared with the obssrvations made on ibe farmer^s 
land, so as to obtain practical conclusions. On each 
piece of ground should be built a lodge, to pre- 
serve the various articles for the experiments,, 
and to keep meteorological instruments, namely, 
a barometer, thermometer, and hygrometer. On 
the top of the lodge should be erected a w€^- 
ther-cock ; and in a convenient spot of the ground 
should be placed a rain-gauge; which latter instru- 
ment, with the hygrometer, would be particularly 
advantageous, as vegetation is so much connected 
with the quantity of rain that falls, and the degree of 
moisture in the air. It is obvious, that these provi- 
sions ought to be made at the expense of the Linen 
Board. 

To this Board, no doubt, the inspectors would be 
enjoined annually to return copies of their proceed- 
ings, and the trustees would consequently arrange 
and digest the materials, so as to obtain from them 
deductions calculated to advance this desirable 
branch of rural economy. In the course of this 
system of inquiry, the inspectors would have the 
best opportunities for improving their knowledge in 
the duties of their ofBce, to the increased credit of 
themselves, and the benefit of the public. Not only 
from the new line of duties here suggested, but from 

those 
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those belonging to his appointment ; in the first in- 
stance, it is manifest^ that an inspector of flax- 
seed ought to be an intelligent and a well informed 
man, and unquestionably no other should be intrust- 
ed. At the same time, let not the persons now hold- 
ing these employments apprehend, that, by perform- 
ing the additional duties here recommended, they 
would eventually minister to the extinction of the of- 
fice. On the contrary, their examination of home 
grown seed would be equaUy necessary as that of fo- 
reign production to ascertain its quality, stamp its 
character, and prevent the sale of unsound and un- 
clean seed. For this purpose, they would be as in- 
dispensably requisite as the inspectors of our linea 
' are, to hinder the abuses that would otherwise creep 
into this manufacture, and would ultimately invali- 
date its reputation.* 

As a clue to direct their steps in tracing the dis- 
ease of the flax plant, and consequently in leading to 
the means of prevention or of cure, I shall here offer 
a theory respecting its nature. The colouring matter 
in ripe flax, we have seen, consists in a species of re- 
sin ; and resin, which yields much soot during com- 
bustion, appears to be oil rendered concrete by its 
combination with oxygen. Plants, we have also seen, 
may become hyperoxygenated, and consequently too 
great a quantity of oxygen may be added to the oil, 
Y 2 which 

# They will find abundant references in this work,, by resorting 
to which, they will acquire ^ids to carry them . forward in the nn- 
dertakbg, particuhuly in the writings of Kurwan, Darwin, and Dun* 
donald. 
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which will thus be rendered more susceptible of igni* 
tion; a process that may in part take place in the liv* 
ing plant, as it does «n the dead one, by the joint 
action of heat and air. But, in the living plant, 
the vital principle resists the extension of the process 
throughout its substance, and confines the disease, 
like gangrene or canker in an animal body, to dis- 
tinct spots or places, in which a degree of combus* 
tion may be supposed to occur.* 

In the combustion of dead vegetable matter smoak 
is produced, and is accompanied with soot, partly 
composed of substances imperfectly burned, having 
escaped the action of the oxygen. Soot by analysis, 
yields an oil, insoluble in alcohol, an acid formed 
by the decomposition of mucilage, also volatile salts, 
such as carbonat of ammonia, and other neutral salts* 
That oxyd of carbon, called charcoal, is another state 
of vegetable substances produced by fire; and may 
be known by the following process: if the substance, 
supposed to be charcoal, be bufned in contact with 
air, its acidifiable base attracts oxygen, and becomes 
. a peculiar acid, which, with a certain portion of cal- 
oric, assumes a gaseous form. This elastic fluid is 
carbonic acid gas, or fixible air, in 100 parts of 
which are found 28 of carbon, 21 of oxj-gen, and 

an 



♦ Ic has already been shewn, that the buff stains or iron-moulds 
in linen clolh proceed from a species of combustion, occasioned by 
the union of oxygen gas. This union in the dead vegetable sub- 
stance, and the consequent combustion, seem to shed light on the 
conjecture, that the disease of the living plant, or firhg, may be 
owing to a si)nilar procefs. If combustion be the causCy the pro- 
priety of the term, Jiritig, is obvious. 
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an adequate but undecided share of caloric, or the 
matter of heat. 

Now, may we suppose, that the specks or spots, m 
the reed of flax, are a species of soot, or a sort of 
charing which its fibres partially undergo? Or do 
they resemble in their nature another oxyd of car<^ 
bon, named plumbago? This oxyd of carbon is 
found native, and originates from peculiar changes 
wrought in the ligneous part of vegetables, but not 
supposed to proceed from a process of combustion, 
and therefore may not be analogous to the matter of 
the flax spots. If, nevertheless, those tpots be com- 
posed of a substance like plumbago, it may be dis- 
covered by heating some of the diseased matter in a 
. retort with caustic alkali, in which Casr:\ dkali ef- 
fervesces, hydrogenous gas is formed, and the plum- 
bago disappears. The small quantity of ^.ater in the 
salt is decomposed, from which comes the hydroge- 
nous gas; and its oxygen combining with the carbon 
of the plumbago, carbonic acid is the result; which 
is the test required. 

These ideas, however, are merely conjectural ; hav- 
ing to regret the want of opportunity, since this train 
of thought occupied my mind, to treat the subject 
experimentally; and I am, moreover, apprehensive, 
that neither my time nor means will enable me here- 
after to make amends for this lack of suitable evi- 
dence. Yet, as these conjectures seem to me not un- 
founded ; and, as they may lead to something useful 
in a subject of national concern, I resolved to risk 
their appearance on this occasion ; leaving it to men 

of 
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of more leisuTe and ingenuity to determine respect- 
ing their strength or weakness. Be this as it may, 
even in their present state, these conjectures appear 
calculated to promote the application of chemistry to 
agriculture, and in this point of view alone, they 
seem entitled to the liberal suffrages of scientific and 
public spirited men. 







